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Foreword 


In the short space of forty years poultry keeping in 
Great Britain has attained the stature of a great specialized 
industry' \vith an annual gross output of about million. 

This has been achieved not merely by an expansion in the 
number of fowls but also through a progressive and substantial 
increase in the average output of both eggs and poultry meat, 
arising through the application of new techniques in breeding, 
feeding and general management. 

The publication of a fifth edition Modem Poultry Husbandry 
including considerable revision, particularly of economic data, 
is opportune, for poultry keepers arc facing critical times, in 
which costs of produedon arc rising and commodity prices arc 
declining. There e.xists, however, a considerable potendal for 
expansion for per capita consumption of eggs, and poultry meat 
still lags behind other countries with a comparable standard of 
living to our own. 

The future trill undoubtedly be increasingly competitive, 
and only truly efficient producers trill survive the cold blast of 
economic reality which lies ahead. This trill probably require 
some form of business integration of all sections of the Poultry 
Industry in order to achieve maximum efficiency in purchasing, 
management and marketing. 

In no other branch of livestock production has there been 
such a sustained and general interest on the part of farmers in 
the results ofsciendfic research, and despite the rapid advances 
in this field, the more promising results are soon applied in 
practice. 

A comparison of the contents of the first and the present 
edidon of Mr. Robinson’s book sho^vs the remarkable changes 
which have taken place in almost eveiy' aspect of poultiy 
husbandry within the last decade. From a farming practice, 
poultry keeping has become a factory process and requires for 
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success a similar standard of business acumen and technical 
competence as ^\^th any other modem induslr>’. 

The body of knowledge is now so extensive and poultry 
keeping so specialized that it is a dilTicult task to prepare an 
omnibus text-book which is not Unwieldy >ct escapes the 
criticisms of omission or lack of balance. The generous com- 
ments on previous editions indicate that the author lias found 
the solution to this problem, and ii is hoped that the present 
version will prove just as informative and useful to all who arc 
cngagctl in poultry' husbandrs* as a career. 

H. Tfmpfrtov 

.l/arrA igGi 



Preface 


In writing this book the author has endeavoured to 
convey to the reader some impression of the British poultry 
industry and to explain the fundamental principles of poultry 
breeding and production. 

The text is based on everyday questions and problems that 
so commonly arise in management. Necessarily subjects 
cannot be dealt with in great detail, but it is hoped the informa- 
tion will be of assistance to the poultryman and prospective 
poultryman. 

Progress in the development of the industry noted in previous 
editions of this work has continued rapidly in recent years. 
Commercial production in each of its branches has become 
more specialized.' Few enterprises are engaged with all 
sections of the industry. Breeding, chick production, egg and 
table production, processing and marketing — each section is 
largely in specialist hands. 

Units are much larger than formerly. Intensive systems are 
widely applied. The housing of breeding stock under in- 
tensive conditions is accepted practice, ^vhiIe many are now 
rearing pullets in confinement either in deep litter houses, 
in cages or in larger indoor or outdoor wire-floor rearing 
units. 

An increasing number of breeders and producers house their 
birds in windowless houses which provide controlled environ- 
ment. Light patterns arc employed to retard or advance 
sexual maturity and to promote egg production. 

Newer systems of breeding involving progeny testing of large 
groups of families and the mass multiplication of successful 
strain combinations are now commonplace. They are or- 
ganized by chick producers, with whom breeders co-operate in 
carrying out breeding programmes, in many cases under the 
direction of geneticists. TIic bulk of commercial chicks is 
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Preface 


supplied by companies operating on a \ast scale nilh great 
financial resources 

In this edition material presented in previous editions has 
been brought up to date Some of the more recent c\pcn- 
mcntal work likely to be of value to the breeder and producer 
IS discussed 

Ch iptcr Twcnt)-onc has been almost complete!) re written 
to bnng estimated costs and returns in line with those currcntlv 
prevailing 

In accordance watli the provisions of the Agriculture Act 
(1947), the average price of eggs is fixed annually at the Teb- 
ruary Pnee Review 

The price is guaranteed to the Bniish Egg Marketing Board, 
not to producers Tor the production )car ending March 
1962 the avcragepriceforfirst qualit) eggs is 3s S63d perdoz 
(related to a feed price of 33$ 51! per cw t ) subject to deduction 
of the Board’s expenses, a profit and loss sharing arrangement 
between the Government and the Board and changes m tlit 
price of llic standard poultr) ration Table poultrj is not a 
Price Rcvacw commodii) 

The author is dccpl) indebted to Dr Harold Ternperton, 
Vice Principal of Harper Adams Agricultural College and 
Head of the National Institute of Poultr) Husbandr), for 
reading tlic t>pcscnpt of all chapters other than Chapter 
Iwcnty, as v\cU as for kmdl) contributing the lorcwortl, and 
to Dr R r Gordon, Director, Hougliton Poultry Research 
Station (fonncrl) Poultiy Rcsearcli Station \nunal IJcalih 
Trust), for reading Chapter Twent) Both made valuable 
suggestions for the improvement of this work, and the author is 
grateful (o ificm for tlicir assistance and their continued in- 
terest in die book 

He wishes to thank Dr K Coles, Chief PouUrv Officer, 
Mimsliy of Agriculture, 1 ishcrios and I ood, for pros iding <1 it i 
relating to the structure of the industrv , the manj rose ireh 
workers and poultrymcn at home anil oversns who have 
kindU furnished mfonnaiion on subjects of whuli tlir> have 
sjKCial knowledge, Nfr C h tries MecUrv fordriuings, nnd all 
who have supplied phoiograpJis 

IiosARi) Roiu\<o\ 

Apnl 1061 



Contents 


CHAPTtR PACE 

rORE\NORD V 

Preface vji 

I The Poultry Industry i 

II The Poultry farm 20 

III Systems of Poultry keeping 33 

IV Utilfty Breeds or Poultry 73 

V Poultry Breeding 93 

VI Stock Improvement 122 

VII Systems of Breeding 164 

VIII Incubation 197 

TX Principles and Practice of Artificial Incu 

BATioN 213 

X Chicken Rearing 249 

XI Rearing Growing Pullets 314 

XII Management of Laying Stock 335 

XIII Recording Systems 376 

XIV Reproductive and Digestive Systems of the 

Fowl 389 

XV The Principles of Poultry Feeding 397 

XVI The Nutritional Requirements of Poultry 421 

XVII The Feeding stuffs 436 

XVIII Table poultry Production 475 

XIX Poultry houses and Appliances 556 

XX Poultry Diseases 667 

XXI The Business Side 764 

References 795 

Appendix One 8 1 1 

Appendix Two 813 

Glossary of Poultry Terms 815 

Index 821 



Chapter One 


The Poultry Industry 


Specialized poultry production on farms and small 
holdings began after the 1914-18 war Several earlier attempts 
had been made to keep poultry on a commercial scale, but, 
with few exceptions, they proved unsuccessful 
After the 1914-18 war, however, the price of eggs and table 
poultry, especially during the winter, was very high, and 
although food and other costs were also high, there was a con- 
siderable margin of profit from well-managed flocks In those 
days It was a comparatively easy matter to make money from 
poultry 

These boom years coincided with demobilization, and a large 
number of men returning from the Forces soon found that office 
and factory life was not congenial after years m the open air 
Many of them wanted to lueand t\ork m the country, and con- 
cluded that poultry-keeping offered a solution of their problem 
Consequently poultry farms, most of them of small acreage, 
sprang up like mushrooms dunng the years immediately fol- 
loising 1918 Thus specialized poultry-farming began 
It would take too long to tell the full-story of the industry 
betiveen tlie two world wars Suffice to say that although the 
margin of profit became narroiver, the industry remained 
relatively prosperous It was the last of the agncultural 
industries to be affected b> the world slump in trade 
In the early 1930s, however, egg prices reached a \ery low 
level, owing to economic circumstances, and the posiUon was 
aggravated by large supplies of imported eggs that were 
dumped on the market It seemed tliat almost every country in 
the w orld could send eggs to us, and so keep down prices Tabic- 
poultry pneesvs ere similarlj affected by theprev aihng conditions 
In addition to low prices, the poultr) producer had to con 
tend wath an cv er increasing rate of mortalit) among his 
flocks As the industry developed, so mortality increased, until 
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Table i 

dumber of Poultry in England and IVales and Scotland (tn thousands) 
{Data from Agnadtural Returns, Ministry of Agnailture and 
rishenes and the Department of Agriculture for Scotland ) 


Six montIts and o%er 


Under six months 


1929 

1930 
«93« 
193'. 

>933 

«93t 


>937 

>933 

>939 

»9t» 

>9I> 

>94* 

>913 

>914 

>915 

I9|6 

>91? 

>949 

•Dj« 

J9j> 

inj2 

>9j3 

«9j4 

y^y, 

>9/ 

10,7 

t‘lj» 


England 
and U ales 

4” 75G 
47 9JO 
53 5G3 
57,74^ 




25 3,(ji 

24377 

92 914 

93 >54 

93 739 

94 ?>3 

‘7294 

•3 3N 
‘9 973 
>4 357 
to 013 

19596 

93959 
aH73> 
sU 173 
'•7 001 
27?y> 
27ftir 
27 300 

2«e<o3 

31 023 


9 G38 
2,766 
3 ‘29 

3.4O6 

3749 

3B30 
3 793 
3780 

36«9 
3530 
3 45<* 
3«>4 
3G55 

3 *52 

9923 

300J 
3 >75 

3 170 
3O40 
4080 
4670 
3007 

4 919 
4 733 
4 Gj 5 
1544 
4 joi 
1392 
4 4-4 
135 

I 23 » 
40**8 


England 
and \\alcs 


33 439 

S'.gts 

32 38» 
28 255 

95 438 

\nf, 

Isaji! 

»94j3 
90157 
so 37C 
sS afn 

33 033 
32 701 


34 hfS 

3795G 

38,2 >4 

3? 577 

30 till! 

308n 
38 74>' 
42709 

47>-a 
45 7j3 


3004 

3550 

3948 

3 9o‘ 

4 35» 
4 loH 

3 90j 

4 >74 
3 577 
3850 

3605 

3 164 
36 0 

3730 

3 590 

4652 

4 027 

4nij 
4 8,0 
4 >00 
4 323 


Jimr I T^riurn* T r 1 » glanl and Walrt >4 m t i^ali til 39 nOV >fi >c nt g 
f wli f «■ Irtrrtl ng « f la>inR 13) null « f r lm«W pnulufln n an I if rce n II m 
(or oiJ rr lal Je 

t Not fsTc rdrd lej aratrU 

jl became i burden so hcox) tint m ihn tould not sltnuldcr it 
llir position become so cnticol ibtl m it)35 tlic Minister of 
\t;rhulturc appointcsl -» committer " to consider the present 
niclJiods of supplj and distribution of Intchmt: rejp, di) olil 
ebuks and breeding stock m Grcit britnin, IkuIi gcncrill) 
nnd ssiib [nrtniihr reference i« ibr mhirtion ot fw>nlir) 
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mortality; and to make recommendations for the improve- 
ment of those methods 

The picture of rising mortality is clearly revealed in the 
table belo^v, from the Report of the Roultry Technical Committee 
of Great Britain. 

It must not be assumed, however, that heavy mortality was 
the only cause of people giving up their poultry-farms. Long 
before losses among the flocks of this country as a whole became 
serious there were numerous failures in the ranks of poultry- 
farmers. These were almost entirely due to lack of experience 
cind/or capital. 


Table 2 

Percentage Mortality in Four Large Laying Trials 



A large number of people who had no experience of the work 
took up poultry-farming. They believed that the job was a 
simple one, that it was only a question of keeping, say, 800-1,000 
layers, and their living was assured. They quickly learned 
that it was not so simple — that, in fact, poultry-farming de- 
manded great skill that could be acquired only by experience. 
They soon found that things did not follow according to plans 
drawn up with more enthusiasm than wisdom. Hence, the 
first major set-back, such as a poor rearing season, commoni) 
involved them in financial difficulties from which they were 
unable to recover. 

The rise in mortality occurred ^cars after the rush to get into 
poultry-farming abated, after many with insufficient capital, 
experience and adaptability had sold their farms, but the seeds 
of ill health in the popular utility strains had been sown. 
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Looking back to these early >ears of the poultry’ industry’, it 
seems extraordinary' not that so many people failed, but that so 
many succeeded. 

Lack of experience in breeding was the cause of the 
deterioration in the health of the birds. The cumulative effects 
of unsound breeding began to show themselves in 1930-31, 
and reached their peak in 1937. 

Before mortality became serious, breeding was largely a 
matter of selection for high egg production. Tliat was the 
principal objective of the breeder. Accordingly, he based his 
selection on trap-nest records and considered otljcr characters 
of minor importance — if he considered them at all. Generally 
speaking, the birds \\ilh the highest records were placed in the 
“ special pens ”, and stock from these pens fetched the higlicst 
prices because the public demanded spectacular records and 
were prepared to pay for them. 

Few breeders in the days of low mortality considered the 
health factor. They bred from precocious pullets tlmt lacked 
bo<ly-slzc and stamina. They br«l from birds ih.at laid ihi'n- 
shcllcd eggs, and from birds tliat produced eggs of low hatch- 
ability — one indication of lack of vigour. 

Moreover, during tficsc years the hatchery section of the 
poultry industry >sas est.'tblisliing itself. Large profits could 
be made from the sale of day-old chicks, and in order to secure 
them people with no knowledge of poultry and no interest in 
the welfare of the industry installed mammoth incubators, and 
then proceeded 10 purchase hatching eggs from any source in 
order to operate the machines at their maximum rapacity. 

They were the black sliccp of the hatchery mo\cmcnt. 

IIjc high death r.»ic that follow cd w.as llic direct result of the 
unsound mcthotls of selection of breeding slock and the policy 
of mass production without regard to the quality of the stock. 
It was not due to intensive mciliods of rearing, dry-mash 
feeding or other factors to which it h.xs been ailributrtl by 
people who should know better. The trouble arose because 
breeders, in their anxiety to produec record lajcrs, failed to 
rcalirc that good health is of primary importance. F.s cry thing 
depends on il. Initr.id of putting hcahh first wlicn selecting 
their stock, they attached tmdue value to the trap-nest rcrord, 
and consequently they cscniually hrc<l birds that kicked the 



The Poultry Industry 5 

stamina to give expression to the very factor for which they 
were selected. Nature stepped in and called a halt to a method 
of selection that produced an unbalanced bird. 

When circumstances compelled breeders to alter their views 
on selection many took a directly opposite course by refusing to 
breed from birds with high egg records. Some even advocated 
the scrapping of trap-nests. In other words, they attributed 
high mortality to high production. 

There is no evidence to show that these two factors arc corre- 
lated; on the contrary, it can be argued thata bird laying from 
250 to 300 eggs in a year must possess an abundance of vigour 
to withstand the strain of heax'y production. 

Over twenty years ago Crowlher showed that in the 1934-35 
Harper Adams Laying Trials, when mortality ^vas i6’8 percent, 
compared with 3 or 4 per cent in the twenties, egg production 
was the lowest recorded for ten years. This suggests a possible 
connection between high production and high mortality. 

He found no support, however, for the view that higher 
mortality could be attributed to higher production, and sug- 
gested that the cause should be sought elsewhere. 

Hays (1952) compared the breeding performances of 300-egg 
hens with their sisters below 300 eggs. His investigations 
showed that the average egg production of the daughters of 300- 
egg hens w'as superior to that of the daughters of their full sisters 
and that mortality among daughters of 300-egg hens was lower 
than among daughters of hens mth records of less than 300 
eggs. 

It is quite certain that high fecundity is not opposed to 
stamina. Selection for the former is detrimental to the health 
of the stock only when it is given primary consideration, when 
birds are selected for the breeding-pen on their trap-nest 
records, without regard to other characteristics. 

Fortunately, the importance of the health factor is now widely 
recognized, and our leading breeders are applying the lessons 
long experience has taught them. They are putting health in 
the forefront of their breeding programme — not only the health 
of the individual, but also of the family. 

Selection is based on family and individual performance. 
The best families are selected, and finally the best individual 
birds \vithin superior families. 
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This is the modem approach to breeding problems; it is the 
basis of stock improvement, families being finally assessed by 
collateral performance (r.r., sister and brother and halfsistcr 
and half-brother records) and/or by the quality of the progeny 
they produce. 

Our leading strains arc more vigorous than they ucrc in the 
1930S. Better methods of selection have reduced average 
mortality, although it is not down to the level of the early 
1920s, and it is doubtful whether such a level is a practical 
objective having regard to Jicallh hazards in commercial 
production. 

Some indication of the evtent of the improvement in the 
health of the stock is seen in reports of laying tests. 


Tadlf. 3 


Perctntage Mortality at the Xctmal Poult q Tests 


>930-30 

. . iC'iO 

1935-40 

. 1423 

1940-41 

• >4 >3 

i9t»-4a 

. 1235 

1942-43 

. . (2 011 

>913-44 

. . to $7 

‘914-45 

. M 2C 

1915-46 

»9 i 5-47 

. 10 22 

• 

i9l7-4« 

>910-49 

. . 10 Uo 
. . 8 24 


>919-50 


• 9*38 

1950-51 


. 9*11 

1951-52 


• 5S-3 

‘93«-53 


• goi 

‘953-54 


. 903 

>951-55 


. fi >a 

1955-50 


. t)Gi 

1950-57 


. 9 ‘5 

>*»57-5« 


. h ?') 

>950-5') 




Tliat the improvement in viability was not setured at the 
cost of egg production is shown in the follow ing table : — 


Tadlk .j 


Aterage Egg Production per Pird Jlcn-housed at the 
National PouU^’ Tests 


‘917 3O 

1C903 

«91»-49 

. . il57-<v'> 

>030 39 

»09 5» 
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. . 

1**0 3‘ 
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16502 
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|f»lo 41 
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. I'ii37 

>9I» 43 
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. t > r \ s t 

1013-44 

>79 74 
»«| 70 

>951-55 

. 

1011-45 

1955-5** 

. 

>015-1** 

tC2 14 
<>0 4^ 

>9y» 57 

. 2<>5 3 i 

101*> 47 

1957 5» 

. . 

lO|7-4» 

tat 40 

1958 59 

. . 
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It is difficult to explain the rise in mortality' in 1958-59. 
There was a sharp increase in losses towards the end of the test 
year, but mortality in sections other than the breed sections (to 
which the above table relates) at the National Poultry Tests 
showed little cliange. 

In the 1959/60 test mortality was 8*07 per cent and aver- 
age production reached the record level of 220*39 eggs per 
bird. 

For the 195O entry at the official Progeny Testing Stations 
of the Poultry Stock Improvement Plan the death rate was 
13*9 per cent. 

Gordon (i960) * estimated that under commercial conditions 
average mortality from day-old to the end of the first laying 
season was in the region of 22-25 per cent. 

Coles (1955) ® calculated that with the present poultry 
population of the United Kingdom having an output of ^{^180 
million an annual net loss through mortality of ;^io million 
was sustained and that such a death rate reduced the poten- 
tial egg output of the industry by approximately a further ;^20 
million. 

In addition, serious tosses occur in incubation. Coles and 
Undenvood (1954),’’ in a survey embracing 200 breeding farms 
and a number of hatcheries, found that from 30 to 35 per cent 
of all eggs set failed to hatch. This represents an annual loss of 
more than million per annum. 

These losses cannot be attributed to breeding errors alone; 
there are many other factors at work, but there is no doubt that 
a great deal can be done to improve the health of the stock by 
careful selection on a family basis. 

The popular conception that poultry-keeping is an unim- 
portant side-line of British agriculture is completely erroneous. 
The annual gross value of home-produced eggs and poultry is 
now estimatedi at ;^^234 million or 16 per cent of the annual 
gross value of the whole of the agricultural industry. 

The following data from Annual Review and Determination 
of Guarantees 1961 (Cmnd. 1311) show the value of agricul- 
tural products: 

* Personal communication 

* The British Veterinary Joitmal, Vol III, pp 235-252 

^ Empire Journal of B>ipenmenlal AgrmiBiae,\'o\ XXII, pp 281-292 
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Taiii:e 5 

farm Sales of Agriculhtral Products 



Milk and prodiicls . . • 3^3! 349 i 

Fatitock . . 4314 435 

tqm and pouhr> . . • 234 251 

Farm crops .... 265 25R 

Horticultural prodiicls . 142I 133 

Other 50J 

Tlic aggregate value of fatstock far c.xcccds that of eggs and 
poultry’, but fiitslock includes bcc/i veal, mutton, Iamb and pig- 
meat. Similarly, all crops arc grouped under heading of farm 
crops. 

The estimated breakdown of financial returns from eggs and 
poultr)' in 1959-60 and 1960-61 is shown in Table 6. 


Table 6 

Ksivnated Financial Returns: Eg^s and Poullrj' • 



• Coles I’crwmsl commuiucalion. 


I'cu realize that eggs ami |)ouUry represent so large a pro- 
jwriion of the total value of the annu.tl agricuhur.'tl and 
iiortjcuhural output of this country. 

'Hiis great industr) mainly comprises a large number ofsinan 
fiorks kepi on general farms. Many of these flocks follow the 
tradiliotual pattern — ih.at is to say, they arc rcgnrdctl as the 
jKrtiuistie of the farmer’s wife, who earns a little " pin-money ’* 
by looking after them. 

If accurate and complete cents of m.iintaining such flocks 
were rcrortird the) should iindoulitcdly sliow tliat most <‘f 
them are unprofitahle, but since no charge is m.nlc for faniiU 
l.il>our ami little, ifanj, for fecfUng-stuirs obt.ained from the 
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farm’s granary, they are a worthwhile proposition at least for 
the farmer’s wife, if not for the nation. 

Many general farmers, however, have taken their poultry 
from the pin-money class. While the flock is managed by 
family labour and subsists largely on home-grown foods, it has 
been increased to about 300-500 birds. In these circum- 
stances the flocks are regarded as an integral part of the farm’s 
livestock, they are given systematic attention and are expected 
to pay their way. 

A relatively small number of farmers have developed 
poultry-keeping on a large scale. They have established 
flocks of several thousand birds, and of course employ a skilled 
staff to look after them. Where very large farms are involved 
a number of poultry units are sometimes maintained, each in 
charge of an experienced manager, and a competitive spirit is 
introduced by paying a bonus on output or on the annual 
profit. 

Coles (1960),^ in a study of the British poultry industry based 
on the agricultural returns of June 1957, sho\ved that of the 
367,857 holdings in England and Wales, 255,022 carried adult 
fowl, which were distributed as follows: — 

Table 7 

DistnbiUion of Adult Birds, England and Wales {1957) 

{Coles i960 ') 


No of adult birds 

Percentage of holdings 

1-99 

6337 

100-499 

33 57 

50t>-999 

» 73 

Over 1,000 

1 33 


His estimate of the percentage of eggs produced in 1959 by 
flocks graded according to size is shown in Tabic 8. 

Coles (1949) * estimated that holdings with up to 100 birds 
contributed 35 per cent of eggs produced; holdings with 100- 
500 birds, 50 per cent; holdings with over 500 birds, 15 per 
cent. 

Thus it will be seen that in recent >cars there has been a 

* Dtulobment fthe Poultry Indtuhy tn England end IValfi >945-59 

* AgncultuTi, Vol 56, p 332 
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Table 8 

Percentage of Eggs Produced by Flocks Graded According to Size 
{Coles iq6o *) 



marked change in the pattern of the industry’. The number 
of small flocks has declined, t\hilc the number of large flocks 
has increased. 

A decade ago flocks over 500 birds contributed about 15 per 
cent of the eggs produced; to»day they produce about 31 per 
cent. 

The trend towards larger flocks continues, indeed some 
holdings now carr>- more than 10,000 laying stock, 

Morco\cr, tlicrc has been a major change in the methods of 
housing towards intensivism. 

A survey of the poultry industiy in 1951 showed tlial about 
10 per cent of adult birds were kept in batteries and 3-.J per 
cent on deep litter. 

Coles (1954) cstim.-itcd lh.nl from the beginning of 19 j8 to the 
end of 1953 approximately 3I million Ia>ing battery cages were 
sold in this country. 

Table 9 

Estimated ^'umbers of Birds {Millions) Housed on Dijfererl 
Systems in t^i. {Coles 

t »exirnnn Warlrti ofpp^tTnlaj:»^r>firHal |j>inc lurtlim rtMtlawl airt Wnl^ 

^Vlulc the indusirv* has been turning tn inteiwivc rnclIuKli of 
egg prcKluction, t.d>lc-}>ou!ir)' production h.ns also dc\ rlopetl on 
intcnuvp lines. American methods of Imulcr prrxluctlon, h> 

* IVrvuiil <ii«j mfitilcAiKsi. 
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The Poultry Industry 
which large groups of chicks are reared intensively to ten to 
eleven weeks of age, have been adopted in this country. 

The growth of this section of the industry has been rapid, 
indeed spectacular. Owing to rationing of feeding-stuffs 
specialized table-poultry production was abandoned in 1939 
When, however, food supplies once more became abundant the 
scope for the mass production of table poultry on the American 
broiler system was recogmzed, and large plants have been 
erected for the purpose 

The broiler industry has become one of major economic 
importance, it has become a speciahzed industry within the 
framework of the poultry industry Its output is very large 
and continues to increase rapidly 

In 1959 60 it was estimated * that some 220 million chicks 
were hatched in England and Wales Of these approumately 
65 million were pullet chicks reared for egg production A 
further too million of both sexes were sold for broiler pro- 
duction and the remainder (cockerel chicks) slaughtered at 
day-old. 

With the expansion of table-poultry production attention has 
been paid to large-scale processing Speaahzed packing sta- 
tions have been established, frequently by egg-packing stations 
or by groups of producers, the birds being collected alive from 
the farm, killed, plucked and packed at the stations and finally 
dehvered to wholesalers or retailers 

Scope for the Development of the Poultry Industry. Not- 
withstandmg the rapid increase m egg and table-poultry pro- 
duction of recent years, there is wide scope for the further 
development of the poultry industry 

The number of adult birds in the country has risen sub- 
stantially since the low level of 1943-44, and the average egg 
yield per bird has also increased Twenty years or so ago 
average egg production was in the region of 150 eggs per bird, 
to-day on well managed plants employing intensive methods 
of housing for laying stock it is about 200 

Coles (1959) ^ computed that a\erage egg producUon per 
bird for the four mam systems of poultry keeping was as follows 
bittcncs 220, deep-htter 1 90-200, folds 180, free nngc 160 170 


‘ Coles Personal communication 
* Personal communication 
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At the present time the industr> is p^o\^dlng tlic consumer 
uith ^bout 229 eggs per 'innum of i totil estimated annuil 
per capila consumption of 23} (1958) Thus of the tot'll per 
capita consumption onI> five eggs arc imported 

This level of consumption is fir below tint of the United 
Stitcs, where it was 349 in 1938, which in fict w-is jo eggs 
lower tfnn for 19^0 ^ 

The high level of consumption in the United St'itcs seems to 
Invc been secured b) well pHnned pubhcit) b> the Poultr) 
nnd Egg Nationil Bo'ird (PENB) The Board vsas cstab 
hslicd to promote sales b} press advertising, window display 
and the distribution of attractive!) printed literature m which 
there arc recipes for egg and poultr) dishes The Board is 
supported financnll) b) all sections of the poultr) industr) — 
producers, processors, feed compounders and others 

In this countrv efforts were made to follow the American 
example An organization was set up for the purpose of 
increasing the consumption of eggs and poultr) Unforlunatel) 
It did not receive adequate support, and conscqucnll) its 
efforts were Jargelj abortive 

However, when the Bntish Egg Marketing Board assumed 
control of egg marketing in Jul> 1957 it was possible for the 
first time to undertake a national advertising cimpaign on an 
cfTcciivc scale 

A lev) on producers of W per dozen eggs provided a fund 
from which over /^892 000 wxs disbuned m 1959 Go for 
advertising pubhcitv and public relations 

^^llh an annual consumpUon of 3)9 eggs fer capita in 1950 
the United States had iboul 301 niiJlion hens and piilJrts • 
Average rate of la) was 201 eggs per bird, compared with 19}! 

The consumption of table poultr) in the United States v> u 
dwut 3G lb per hcail In Bntain (igjp) it w-as about 9 8 lb , 
including imported supplies or ncarl) twice the estimateil 
consumption in 193J 

I hr increase in poultr) consumption is due 1 ii^'clv lo the 
fxjiansion of tlie broiler induslrv 

In 10,9 llie Bntish Broiler Crosiers \sswiaiioii set up the 
( Inckrn Infonn ition Council which is now responsible for dt 
* I s i \irT»c Atrvi ! urat MarlM r*j! VrvK** \ t > 
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the Association’s publicity on bclnlf of the table chicken 
industry 

If this countr) is to equal or even to approach the same stand 
ard of consumption of home produced eggs and poultry as in 
the United States, it would mean building up the industry to a 
point at which it could supply c\cryonc with a new-laid egg a 
day Thus it ^\ould be necessary to maintain on general farms 
and speaahst holdings about 80 million layers and to produce 
about 400 million table birds annual!) 

Expansion of the industry to this extent is feasible, indeed, 
some forecast that the output of broilers will exceed 400 
million per annum in the course of a few years 

Increasing egg consumption, however, is proving more 
diflicult At certain penods in the sprang high production 
has not been met by proportionately high consumption, and it 
was necessary for the Egg Marketing Board to take off the 
shell-egg market a substantial quantity for the production of 
frozen egg m 1958, 1959 and i960 
No doubt publicity, improved marketing and packaging of 
eggs for the retail trade will raise the level of consumption, but 
progress is likely to be slow Expcnence has shown that the 
habits of the consumer are not readily changed 
Egg sales are handicapped by the ivade fluctuation in 
seasonal pnees and the very marked pnee differential between 
egg grades, particularly in the autumn and early winter 
months, when the supply of small eggs is abundant 

Efforts are now being made to secure more uniform pro 
duction throughout the year This should not be difficult in 
view of the widespread application of intensive systems of 
housing laying stock, although it will entail greater co operation 
among producers than has prevailed hitherto 

The formation of groups of egg producers to co ordinate 
production may contribute to the solution of this problem 
Group production is essential to ensure the stability of the 
market m the broiler industry, it may play an equally essential 
part in the egg industry 

In common A\ith other commercial activities, the prosperity 
of the poultry industry is linked with that of the country as a 
whole, but so far as can be foreseen there seems no reason to 
believe that the efficient egg and table poultry producer wall 
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not continue to secure a fur return for his hbour and 

capital 

This, of course, is subject to a number of conditions, among 
them being abilii) of the breeder to maintain a liigh hcaltli 
standard and high products itv in his strains 

llic need for tlftctiVL control of stock distribution is 
recognized h) the Poultry Icclmical Committee This Com- 
mittee made certain recommendations designed to safeguard 
the health of the stock, and to present ignorant buyers being 
exploited b) unscnipulous breeders and dealers, ulio do not 
hesitate to sell inferior, wcaklj anti often diseased birds, pro- 
sided ihcN can do so \Mih profit to thtinscUcs 

The Committee’s recommendations \%crc incorporated in the 
Poultry Industia Ihll presented to Parliament in iqjB Tins 
Bill isas not placed on the slatiilc book 
The clauses designed “ to secure improicmcnl in the hcaltli 
and qualit) oflnc poullr> ” ma) bcsummaiizcd as follows — 

Clause I IVowtIes for tlieseinng «p ofa I’oultrj Commission 
that will have the function of keeping under review matten 
relating to the mamccnancc and improvement of ihe heaUh and 
f|ualu> of poultr) stock and the produciion and consumption 
of nouUr) and poulir> products 

Clauses a ami 3 provide for tlie regisiration of persons 
earning on ihe business of supply mg fowls not mirmlrd for 
immediate slaughter or the busmesv of vnppKmg fovNls' eggs 
for hatching Ihe CommisMon will be empoucrctl to in ike 
regulations for preventing the use of unsuitable fowls for 
brcctlmg purjurtcs and for requiring tlie notification of dis- 
ease 

Clause 3 wouhl enable the Commission to prohibit the 
distrilmiion of fowls or fowls’ eggs fir Inicbmg from nremwes 
on which disease exists or vs here the breeding stfKrk is ofniouslv 
unsurt Me 

Clauses 4 ami 5 require llic Commission lo prep ire vohmlar> 
arcreililati >11 schemrs for breeders of fowls ami for Inlcherirs 
llie stamlanls required f»r accredit »U m will l>e higher in 
rcrtain respects than fliosc required of other hreeden and 
hatcheries The iccrediiation sehenie niaj provide fir the 
pavnient of premiums i»u! of I xchespirr funds 

Clause (» lilts defines the ronsmuti > i of .a Stmk Improve 
nsfiil Advjsor> CVimmiitcr,* consisting of mrml>cia rcpresenia 
live of the van lus imcrrsts csmecniesJ, t«>i.rthcr vsith not m ic 
than f«ur addiiional inetid*m apmuntrsl b> the Ministers 
riic duties of (hr Committer Vsill l»c t» ulvie aid assisi ihe 
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Cumtniuioi) in the dischnrgc ofiif funrtions in relation to stock 
improNcinent. 

The need to safeguartl the health of the birds is no less to-day 
than it \\as in 19311. The great majority of breeders and 
halclicr>'tncn are fnl!\ aware of their resj)onsibilily in tins 
respect. Nevertheless, there are some w ho disregard healtli in 
order to produce stock as cheaply as posstblc. 

The buver should e\erchc llie greatest care in the selection 
of his source of stock. If he is in doubt guidance can be 
obtained from his County PouItr>* Advisory OfTicer, and from 
members of the advisory* stalTs of many leading poultr>' food 
compounders. 

At the Hot Springs Conference (iQJS), when representatives 
of many nations discussctl world food problems, tlicy agreed 
that countries should produce the food for which their soil and 
climate arc best suited, and this, as far as this country is con- 
cerned, means milk, eggs, fniit and vegetables.^ ^ 

The Ilrltish Government accepted the “ nutritional policy” 
formulated at llic Hot Springs Conference, and have under- 
taken to encourage agricultural production in accordance with 
this policy. ^Vhatev cr steps the Gov eminent may take to assist 
the home producer, however, the industry cannot fulfil its place 
in the economy of the nation unless tlic hcallli and vigour of the 
stock are maintained and if possible improved. 

Poultry Stock Improvement Plan. In 1932 tlic Ministry 
of Agriculture introduced tlic Accredited Breeders Scheme, 
designed to cfTcct stock improvement. This scheme, while 
admirable in its purpose, is entirely voluntar)', and it must be 
stated that it did not rcccivx the support It dcscnxd. 

During the late war, when accredited breeders were allowed 
supplementary rations for approved stock, a great many 
breeders accepted accreditation; indeed, many could not have 
' remained in business had they been unable to secure the addi- 
tional rations to which they were entitled under war-time 
regulations. 

There is no doubt that circumstances gave an impetus to the 
scheme, and thus brought a large number of breeders into it 
who otherwise would have remained outside. Even with the 

I A Poultry (Stock Improvement) Advisory Committee was appointed in 
January, 1945 
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strong inducement to accept the scheme ofTcred in war-time, 
a number of well-known breeders would not become accredited 
In 1948 the scheme became part of a wider one — the Poultr) 
Stock Impro\ ement Plan (P S I P ) of the Mimstr} of Agricul- 
ture and Pishcncs 

At one time the plan provided a Breeders’ Grade for egg 
production, Breeder’s Grade for table-poultry production, a 
Commercial Grade for egg production and a section for 
Accredited Hatchencs, but it has since been made more 
comprehensive 

Tlic most striking mnov ation was made m 1956-57, when an 
Accredited Breeders* Grade for egg production (Class A) vNas 
introduced Tins entails taking a random sample of the 
breeder’s stock and submitting it to a progeny test at one of 
the Ministry’s Testing Stations In this class the breeder pro- 
vadcs a random sample of 105 eggs They arc Iiatchcd and the 
chicks arc reared at the station Random sampling is earned 
out by the Ministry’s Poultry Advisory Officers From each 
entry a random sample of 15 pullets is retained for testing 
For each batch of 105 eggs submitted, the breeder later 
supplies two cockerels of the same breed for mating VMth the 
pullets 

The followang arc brief details of the Poultry Slock Improve- 
ment Plan for igGo-Gi — 

(1) TTif AceredtlfJ Sfctwfi 

8 llin section applies to |KtuUry breeders romnirrcnl stork 
suppliers (including hatchery suppliers) and Inicherict ProsiMtui 
IS made for breeden and prixlurers ofMwk fur egg priKliiciion and 
orsiockfjrnblcpoullry prcnluction llicy may apply foracereshfa- 
tion m one or more f^radcs Hie Brceslers*^ Grade m fur the suppliers 
of pedigree foundaiion brcetling slock fir egg prwluctifin, (lie 
lamnnrtm^ SiocIr SvTppVitiV Cradc w Yw aViusc wVm supjib purr- 
breds, first rroMes, inultijde crowes or hybrid stock for eommercial 
egg protluctioii or slock for eommcrcni table imuliry production 
whether f»r rearms; or fiir improving strum for lanlc jxmliry 
production 

0 Details of the reipiircmmis cf mernlicrship of rich sulv 
diMsion of the sectirm are given in the rritdations llir iul>- 
divisions arc broadly at f< Ikm-s — 

(a) ihif'm' (fte'f ! U t {te ili' ( Un I 

Ilreedcn in tho rlaw are required to lake part m 1 llicul tests 
to dclcrmmc whether tlinr stock and the frnnir piir^rm < f 
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tint stock cnn demonstrate agreed minimum s^^nd^rds of 
performance 

(b) Breeder's Grade iTgg Production (Few Is) Class B 
Breeders’ Grade Egg Production [Ducks) 

Breeders m these tuo classes must shou by trapping records 
that the performance of female birds during their first laying 
>car IS up to specified standards The performance records 
of the families of both male and female stock must also satisf) 
the Ministry 

(c) Commeraal Slock Suppliers' Grade Production 
Commeraal Slock Suppliers' Grade Table Poultry Production 

In these grades good healthy stock is required, anth lou 
mortaht), mated to produce pure-breds, first crosses or 
multiple crosses, there is provision for h)brids for egg pro- 
duction Where stock is accredited for egg production, the 
Ministry has to be satisfied svith the flock laying records 
Where stock is accredited for table poultry production, the 
Ministry has to be satisfied that matings are designed to 
produce birds a\ith satisfactory table poultry characteristics 
The Table Poultry Production Section has teen revised and 
Breeders’ Grade no longer applies to table poultry 

(d) Accredited Hakhenes are required to receive eggs only from 
accredited poultry stations and to satisfy the Ministry uith 
regard to standards of hygiene and condition of the buildings 
and equipment 

(a) The Standard Bred Section 

to This section is for breeders who distribute standard bred 
breeds and varieties of fowls, ducks, turkevs, geese and ornamental 
fowl It IS of interest mainly to those concerned with the exhibition 
side of poultry keeping 

Under the above revised regulations the Approved Section 
svhich formerly provided for liatchenes working in close co- 
operation svith poultry farmers (approved hatchery suppliers) 

IS merged with the Accredited Section 

Breeder’s Grade Class B will terminate on 30th September 
1961. After that date membership of Breeders Grade (Egg 
Production) for fowls will be limited to breeders taking part in 
the offiaal progeny tests 

Copies of the Ministry’s regulations of the Poultry Stock Im- 
provement Plan may be obtained from the Ministry of Agn- 
culture, Fisheries and Food, Eggs and Poultry Branch, \Vhite- 
hall Place, London, S W r 

Hatcheries It is estimated that over 90 per cent of all chicks 
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produced in tlic USA come from commcrcnl Intchcnes 
Tlic proportion so h'ltchcd in this country is siid to be in the 
region of 75 per cent 

In Its c^rly divs the reputation of the Intclicry movement 
suffered as the result of the activities of a small minority of 
people, who «aw in the hatchery an opportunity of exploiting 
the poultry man Now, however, the majority of the hatcheries 
are giv ing the commercial producer the class ofstoch he requires 
and the service he requires This is shown by the growth of 
this section of the industry, especially in recent years 

At one time it was customary for egg producers to breed Uicir 
replacement stock Today it is exceptional for them to do so 
Tlic practice of purchasing day old chicks or growing stock 
from breeders and hatchcncs has become general for the reason 
that It IS more profitable linn maintaining flocks of breeders 
at home and undertaking all the work associated with this 
phase of production 

An ever increasing proportion of breeders arc now co operat- 
ing with hatchcncs instead of working mdcpcndcnilv Thus 
the breeder can devote his whole time to his birds, while tlic 
hatclicry becomes in effect his sales organl^atlo^ 

The average hatchery sets a high standard for the stock, and 
m this way plays an important part m tflcrting slock im 
prov ement 

Some of the larger hatchcncs maintain their own breeding 
flacks, and have instituted a programme of family breeding 
w ilh the primary object of up grading the stock of the supply ing 
farms 

Other hatchcncs specialize in the production of hybnds 
They opcrilc large scale and complex breeding sclicims ind 
enlist Uic help of selected poultry firmcrs, who undertake the 
multiplication of successful inaiings eggs being sent to tlie 
hatchery for the production of the commercial Iivbrid chicl. 

Selected poultry farmers ilso underc il.c stock testing for 
hatchcncs Thus lialcherv stock is tested it nnnv dilfcrrm 
loc itions and under diflerrn! svstems of management 

Certnn hatchencs speciilizc in the priHluction of Inotlrr 
clinks These hatcliencs, vsliitli are assoented with groups of 
broiler producers have conind ofthr breeding stock and jrhet 
the birds for the characters rrqmrrsl in table chickrm 
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The standard of the average hatchery chick has improved 
considerably over the years, and competition among hatchery 
proprietors will ensure lliat it will remain high. 

As in the United States, there is a tendency for hatcheries to 
become larger and fewer, and it would seem that in time the 
bulk of the hatchery business is likely to be in the hands of a 
comparatively few firms. 
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The Poultry-farm 


JLhc Personal Factor. “ Can I make a living 
from poultr)’-farming? ” That is the question commonly 
asked by those who contemplate entering tlic industry’. It 
reveals ignorance of the elements of the subject, because poultry- 
farming is essentially a business proposition in which money 
may be made or lost, as in any other business. 

It is impossible to give an unqualified reply to the question, 
for the answer depctids on many factors, ktiown and unknown, 
the most important of unknown factors being tlic personal one. 

Poultry-farming is essentially a personal job. There can be 
few businesses into which the personal factor enters so largely, 
few businesses demanding greater attention to detail or making 
greater calls on one's time, particularly (hiring the early 
years, wliilc llic farm is being established. 

It is perhaps unfortunate that, to the uninitiated, poultry- 
farming appears to be simply delightful ami delightfully simple. 
It is not so. On the contrary, it is most complex, for the 
poultry-farmer must grapple with the problems common to all 
commercial undertakings, ami, in addition, lie has to deal with 
livestock and to accept the risks associated with it. 

Poultry-farming is not an easy means of earning a living. 
Until one has succeeded in building up a farm of considcmhic 
she or .1 rrp}}i:tsi/>n ^ a ^JOiitgrcc^hrtrtirr, am) r.w 

therefore afford to employ a competent manager, llicrc arc few 
opportunities for relaxation, and the job requires attention 
every day of the year. It is, Imwcs'cr, difficult to establish any 
business to-d.Tv; indeed, if it were not, ilious.intls of people 
would rush into it, conq>ctiilon would soon liccomc keen and 
only the most competent would survive. That is the way of the 
commercial world. 

'Hie man who is looking for a life of ease should not Invot 
in a poultr)-rarm, for he svill assuredly lose Ins money. If, 

TO 
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however, he is prepared to work hard, if he is a real lover of a 
country life, and has, or is prepared to acquire, what is com- 
monly known as “ stock sense ”, Uicn, given adequate capital, 
he should be able to earn a living. When that stage is reached 
he will find an abundance of scope for increasing his income. 

To the man of the right type, poultiy'-farming offers immense 
possibilities. It is not abusiness in which fortunes are made, but a 
fair living can be secured, and one can enjoy that sense offrecdom 
denied to those who earn their livelihood in factories and offices. 
In poultry-farming a man holds his destiny in his own hands. 

Anyone who contemplates poultry-farming should first 
assure himself that he enjoys a country life. Many people 
only think they do. They base their opinion on their impression 
of the countryside during the summer months. They do not 
consider the long winter nights, the unlighted roads, the wind, 
the rain and the mud, and possibly a journey of several miles 
to the nearest place of entertainment. The real countryman 
is quite at home with Nature in all her moods, but anyone who 
has been accustomed to the amenities of city life may find the 
country dreary and depressing during winter. 

It is for this reason, and because some e.xpericnce of com- 
mercial poultry-keeping is essential before launching out on 
one’s own account, that the prospective poultry-farmer should 
have at least twelve months’ training on a farm before he 
invests his capital in the industry. If after twelve months’ 
experience he has lost none of his enthusiasm, and is in fact 
keener than ever to start a farm of his own, then he should 
make a success of his work. 

Many domestic poultry-kecpeis frequently secure very high 
returns from their small flocks. They find that from, say, a 
dozen birds they have been able to make a profit of perhaps as 
many pounds. Unfortunately, they assume that if they could 
get a little place in the country and keep i,ooo layers they would 
have an income of ^i,ooo per annum. That is not sound 
reasoning. There is a wide diflerence between a dozen birds 
in a back garden and i,ooo on a farm. Garden poultry- 
keeping is a hobby, albeit a profitable one; farm poultry- 
keeping is a commercial undertaking that must bear costs that 
the small poultry-keeper has probably overlooked. Such 
charges as labour, depreciation, rent, rates and taxes, and the 
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thousand-and-one pctlj’ items of expenditure, all of which 
must be paid out of the income from the birds, make garden 
and farm poultr^’-keeping entirely different propositions. 

Further, while a keen domestic poultr>’-kcepcr may obtain 
an average pullet-year production of 220 eggs per bird, or 
possibly more, the average for a well-managed commercial 
farm is somc^vhcre in the region of 200, although of course on 
indiNidual farms it is considerably higher. 

Average egg production is usually expressed in terms of the 
hen-housed average, that is to say the total number of eggs pro- 
duced in the year divided by the number of pullets housed at 
the beginning of the year. 

Coles and Shrimpton (1951),* discussing varx-ing methods of 
calculating annual egg production, sliowcd one method that 
resulted in an average of 129-6 eggs per bird, whereas in fact on 
the basis of all adult birds in England and Wales in tliat year 
they estimated the average to be 1^5. 

Coles (1959) * estimated the national average egg production 
for 195B-59 at 183 eggs per bird. 

\Sln!c some flocks on general farms exceed 200 eggs per bird, 
they arc at present the exception. 

If the above figures arc compared with the production ob- 
tained from tlic leading pens at the laying trials, it will be seen 
that there is an abundant scope for improvement. 

Ihisincss ability is an essential qualification for the poultry- 
farmer. The fact that he enjoys a country life and undersfands 
the needs of livestock is not sufficient to ensure the success of 
the farm. Many first-clxss poultiy-mcn arc weak on the busi- 
ness side, and have failed on this account. Men cf tins type 
should not take a farm of their own ; they sliould be content to 
occupy a responsible position on a poultr\-fnrm. 

The poullrx-farmcr must study his markets, and he must he 
able to buy well and sell well. CskhI buying is not a matter of 
obtaining tiuotaiiotis atul accepting the chcapcsi. Any school- 
Ixsy tould do that. Quality and price must he tonsidrrcsl, as 
s\cll as the trend of the m.arkct— that is to say, wlicllirr prices 
arc likely to rise or fall. 

As far as foo<h arc conecmcsl, they must be valuer), not on 

* I*. sC. 

' C(«ninunK»U‘<n. 
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merchants’ prices, but on their effectiveness in maintaining 
the health and production of the stock. The real value of the 
food depends on the cost of producing eggs and poultry : that 
is the crucial test. It follows, therefore, that the cheapest food 
is not necessarily the most economic; indeed, this is rarely so, 
for foods of good quality are not obtainable at baigain prices. 
Feeding-stuffs of inferior quality arc always dear in the long run. 

Similarly with houses and appliances: it is not the initial 
cost of equipment that is of primary consideration, but ability 
of the equipment to do its job and to do it well. Cheap equip- 
ment is usually a very bad investment. 

There is no better example of this than the cheap brooder 
that is purchased nuth more optimism than common sense. 
An inefficient brooder is a constant source of anxiety an oss. 
It causes heavy mortality or, what is worse, produces a ate 1 
of weakly chicks, which, despite all efforts of the poultry-man, 
never attain to healthy maturity. Owing to faulty brooding, 
the chicks have low vitality, they arc susceptible to disease, 
losses occur during the growing stage, and the su^ivors ai 
to give a good account of themselves in the laying- ousc. ^ 
Salesmanship is an important factor in pou t^- arming. 
The best markets must be found, and the bu>^r must c supp 1 
with the material he requires; but the best market is not 
necessarily the one that offers the highest prices every week. 
The average price over a period should be consi ere , ogc 1 
with continuity of demand. . ^ 

The casual buyer— the man who may call at the 

high prices for a time and then disappears, leaving le p 

to find another market when supplies arc pro a y a un . 
should be avoided. , , u- 4. 

When selling hatching-eggs, chicks and stoc 
must come first. There arc, unfortunately, a gr ‘ 
sources of stock of poor quality — birds that me mas p 
or purchased by dealers to sell at prices mth uliich "ol onat 
breeder could possibly compete. The poultry-man slm, Id 
not cater for tins market, sshicli by the distn u i i 

stock threatens the stability of the entire nidus ry. He sliou d 
make cver^' endeavour to supply sound, health) liirds uith 
u Inch his customers u ill he satisfied. In t us u a> . P ‘ 
for straight dealing uill be built up. and repeat ortlers uill 
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follow. A satisfied customer is the breeder’s best advertise- 
ment. 

Should complaints arise, they sliould receive prompt atten- 
tion, and if found to be justified the supplier should go more 
than half-\\ay to meet his customer. 

A ucak link in the business organization of many poultry- 
men is correspondence. They allow letters to accumulate 
“ until to-morrow ”, which in practice usually means a long 
delay in dealing with them. This creates a very bad Impression 
with customers, and may even cause them serious losses if stock 
is required on a definite date, as it usually is. 

Tlie man who hopes to build up a successful business should 
reply promptly to all letters, or, if this is not possible, he should 
at least acknowledge their receipt by return of post. The 
neglect of correspondence is most harmful to business inlcrcsts. 
The customer is entitled to know at onre wJicflicr tJie breeder 
is able to satisfy his requirements. 

Capital Requirements. Many of the most successful 
poultrj-farmcrs had scry little capital with which to make a 
start. Indeed, some of them had none. They began with a 
few birds while following tliclr normal employment, and 
gradually c.\tcndcd tlieir poultry until tlicy could afTortl to 
giNC up their jo!)s and rely on their birds for a fixing. 

That is undoubtedly the safest w.ay to start, but it will be 
realized that those who followed it were either exceptional men 
or had exceptional opportunities. 

Most people must give up their employment at the outset, 
and for them the question of c.apital is one of primary im- 
portance. ^VlIat capital is required to start a farm? 

This question, in common with m.any others on poultry- 
farming, can be answered only in general terms, before the 
late war about ;(^i,ooo plus sufilcient capital to live on for 
twchc rnontJis was considered the minimum, ’llils estimnlc is 
b.iscd on the assumption that a farm is rented and that approxi- 
mately 1,000 l.axcn ssould be carrietl at the end of tlic second 
\e.ar. In other wortls, the rapit.sl required x%as about jier 
bird for stock and equipment. At to-t!a\’s x.alurs it would he 
necessary to iinesi about three times this sum, .asuiniing tint 
ne\N ccjuipmcnt were piirrh.ascd for all purjHiscs. 

It IS |>ossihIc, hnweser, to effect comidcr.aMe economy where 
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there are farm buildings which can be adapted for poultry 
Barns, lofts and other structures may be readily and inexpen- 
sively modified for brooding purposes or for keeping poultry 
on the battery or deep-litter system, and cattle-yards may be 
used for hen-yards The latter may be transformed at com- 
paratively small cost 

It IS also possible to effect economy m brooding equipment 
by the judicious use of brooders employing the ha>-box prin- 
ciple, which in recent years have become very popular as a 
carry-on stage for chicks from about three weeks old Brooders 
of this type are readily made for indoor or outdoor use 
Buying or Renting Given sufficient capital, there is no 
doubt that it is far wiser to buy a farm than to rent one ^Vhen 
a farm is purchased the poultry farmer has complete freedom 
with regard to lay out and cropping He cm carry out im- 
provements with the knowledge that he is enhancing the value 
of lus own property Although these advantages arc very 
great, they should not outweigh other considerations 
Prospective poultry farmers arc usually men of modest means, 
and should very carefull> consider whether purchasing a farm 
will leave them adequate capital for their business Many who 
started by buying a firm found themselves with insufficient 
“ working capital ” , consequently they w ere soon in difficulties, 
and had to give up the unequal struggle when probably the 
money with vshich they bought their farms would have been 
sufficient for their requirements Many have filled when a 
little additional capital would have enabled them to overcome 
those initial difficulties with which most business men have to 
contend 

Having regard to these facts, if capital docs not permit buying 
a firm, renting on lease is idviscd The lease should be for a 
minimum of three years, with option of renewal Unfortun 
atcly it is becoming mcrcisingly difficult to rent suitable hold- 
ings The prospective poultry -farmer, therefore, should have 
property in view before giving up his job, or he may make 
senous inroads into his capitil before finding a place on wlucli 
to settle down 

\Vhcn a farm is taken on lease the tenant should as far as 
possible avoid erecting very large houses, which arc difficult 
to remove and if sold may realize low prices The tenant 
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farmer should have sectional houses and units that can be 
dismantled and transported in the event of his quitting. He 
should adapt existing buildings. 

Should he not require them, small portable houses usually 
fetch much higher prices than the larger buildings. They may 
even realize more than makers’ list prices if a number of buyers 
bid for them, Avhereas large houses do not usually attract keen 
competition at farm sales. 

Selection of Site. Acreage. The system of poultr)'- 
farming it is intended to adopt largely determines the size of 
the farm. Taking two extreme examples — the laying battery 
and free range — it is possible to keep from 2,000 birds in single 
cages to about 6,000 in three-bird cages per acre on the batter)' 
system and even to provide room for rearing replacements on 
wire or slatlcd-floor verandas, whereas on free ningc with the 
land cropped in rotation fifty birds per acre will be suflTicicnt. 
These arc, of course, extreme examples; they indicate the 
versatility of poulir)' in matters of housing. 

The problem should not, however, be approached entirely 
from lilts angle. It is essential to consider whether breeding, 
egg production or tablc-pouUr)* production is to be the 
principal object, and on which system it shall be carried 
out. 

Furllicr, if the poultr)'-inan intends to become a specialist egg 
or tablc-potiUr)’ producer, be should decide whether or not he 
is to breed liis own stock. He will be wise to leave breeding to 
others. It is a full-time job, which demands great skill atul 
experience. 1 1 should be left to men who can give the w hole of 
their attention to it. This is the age of specialization in the 
poultr)’ world as it is in the business world. 

Years ago the avcr.agc poultrj'-farmcr was Jack-of-nll-tratles. 
He was a breeder, a chirk protiuccr, an egg proclucer aiul a 
tablc-poulliy pro<Iurcr. Ky rc.ason of having so many inms in 
the fire, he rarely obtainctl nuaximuni efficiency. He usually 
fatlcd, or at best was only a p.artial success, as a breeder, and 
inefikienry at lliis iKiinl s\-as naturally soon rcflertesl in his 
returns from egg- and ta!)!c-|>»MiUr)' prtKiuclion. 

To-tlay the |>ouhry-man .should !>e a s|>rclallst In one branch 
of tlir industry, but that docs not mean that he should not 
be rngagrsl in other hr.inrlirs to some rxlcnt. He ilimild, 
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however, regard one branch as his principal business, and devote 
most of his attention to it 

Elsewhere in this volume the number of birds that ma) be 
kept per acre under different systems is stated This informa 
tion should not be interpreted too literally It is wise to have 
more than the minimum of land that is actually necessary for 
the head of stock it is proposed to keep, not only for the purpose 
of giving It a rest from feathered stock, but having in view 
possible dev elopments or change of plans 

Even on the battery system the full time poultry man should 
not consider an acre of land sufficient for 2,000 or more layers 
It is true that the birds can be housed on this area, but there is 
no scope for other activities, such as rearing stock for sale, or 
even perhaps breeding on non pedigree lines, which the poultry 
man may wish to take up when batter> egg production is ^\ell 
established Moreover, when space is so restricted there is no 
possibility of developing side lines such as market gardening or 
nursery work 

It IS therefore suggested that, even where it is proposed to 
work on intensive lines, 8 or 10 acres should be obtained, land 
not immediately required can be let for the time being 

For those who intend to adopt semi intensive or extensu e 
methods or a combination of the two, 15 to 20 acres should be 
secured for each 1,000 adult birds it is proposed to keep, and 
where the occupier desires to crop the land, and possiblj to 
keep a few cattle, 50 acres per i 000 adults would be a reason 
able basis to work on 

For commeraal egg and tabic poultry production full) 
intensive methods are now most commoni) cmplo)cd, layers 
’ire Xept in b'ittcncs on deep hitcr^ in straw y ards or jjd Hofks 
housed on slatted or v\ire floors, table birds mainly on huered 
floors, although a considerable proportion of small chickens of 
the poussm class arc reared in batteries 

The broiler system of table poultry production, m which the 
birds arc reared in large groups in confinement from day old 
to marketing is noiN firmly established Broiler growing has 
become a great industry 

Intensive housing of breeding and groiving stock, long 
opposed by many, is becoming incrcasinglv common Many 
leading breeders now keep their breeding flocks m inicnsiic 
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houses, ^\hcrc nrtificnl light is used during the winter B> 

such methods egg production is more cfTcctivel) controlled ind 

high fertility ind Intclnbililj m'lint'uned throughout the 

senson 

Intensue housing of growing stock is ilso becoming in 
creisingl) common After the brooding stige the birds mn) 
be kept on littered, wire or sHilcd floors or m striw or pebble 
\ards until four to five months old, when thev arc moved to 
their permanent quarters for egg production 

On some holdings the birds spend their life on wire or slatted 
floors— lhc> arc never m contact with the ground 

In short, intensive systems arc being adopted b) all sections 
of the industry, although, of course, it vmII never consist 
cntircl> of intensive plants L\tcnsi\c methods have their role 
to play 

Thcvcf) marked change m the pattern of the mdustr} during 
tlic past decade — from range to intensive methods— will 
influence the prospective poultrjman m his choice of farm 
He may decide to operate on a small acreage, but even if lie 
favours a full) intensive system, land surplus to immediate 
requirements is verv desirable 

A description of the ideal sue for a poullrv firm cannot be 
very helpful to the prospective poultry nnn, because il is 
extremely unlikely that he will find Jt unless he js prepared to 
pay an exorbitant price 

Land agents ofTtr numerous firms which they dcsinbc as 
‘ dcsiriblc , hue when these arc inspected they arc usually 
found to liavc one or more objectionable features It is 
difficull to find the right tspcoffirm at a reasonable price, hut 
tins ncct! not deter, since the m ijorilv of successful firms cannot 
be regartfetf as itfcaf poultry hofdings in cv cr\ sense of the tenn 
Most of them hive disadvantages that ihcir owners tolerate 
because they realize that their ideal cinnol be attuned 

I sually u requires considerable time to find a suitable pi ur 
on which to settle down Hie prospctinc pimhaicr or Irmni 
should not be in a hurry to take jKissesuon of the first propertv 
oflered wiihm Ins means He should iiisi>ecl as manv firms 
as possible w itfnn the arc i of las choice and giv c due (hoiight fo 
this verv important problem Irrforc miking a dcriwnn 
Wlnlc minor disidvantagcs, whuh most firms jx>sscsi will 
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have to be accepted, there are certain features that should be 
avoided For example, land subject to flooding should not be 
considered for a moment — it is quite useless for poultrj-farmmg 
A never-failmg supply of pure water is of vital importance, 
and definite assurances should be obtained on this point 
Discreet inquiry among local inhabitants will probably throw 
some light on the matter should it be in doubt In no cir- 
cumstances should a farm be taken for poultry unless an 
abundance of water is available, cv en during the dnest seasons 
Birds drink large quantities— the daily consumption is between 
4 and 5 gallons for 100 adult birds — and m addition, water is 
required for many other purposes, such as washing appliances, 
preparation of food and so forth Should the supply fail the 
poultry man is put to great inconvenience and expense and 
serious losses may result from reduced production due to 
shortage of water 

A piped water supply , either from the mam or fed by gravity 
from tanks, is now essential Carrying water by iiand is 
among the most tedious jobs on the farm, and at existing rates 
of wages the work may increase the cost of production to a 
prohibitive extent 

The cost of installing water in the principal buildings and 
leading It to convenient points m the field may appear high, 
but tlirough saving of labour alone it will represent a thoroughly 
sound inv cstment It \v ill also take much of the drudgery from 
the daily chores, and will thus have a good psychological effect 
on the poultry-owner and his staff 

Type of Soil At one time light, sandv soils were regarded 
as the most suitable for poultry, and years ago experts usually 
cmpJiaswcd the jmpoTtance of cstablislung a farm on light 
land 

In the wintcr-timc light soils arc preferable to heavy loams 
and clays, but in a hot, dry summer the grass soon gets burnt 
up Medium loam, provided it is well drained, is the most 
suitable for poultry It docs not “puddle" m the winter, 
while It is sufficiently retentive of moisture to maintain a good 
sward in summer, except during very dry spells 

Heavy clay land, if well drained and not over stocked, is not 
detrimental to poultry, although unpleasant conditions under- 
foot arc likely to be created for the attendants in the winter If 
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possible, extremes should be avoided, a good medium loim 

being the best for poultry in our climate 

The quality of tlic turf is a matter ofless importance, because 
even if the turf is poor, the birds under proper management 
will quichly improve it 

Aspect and Accesstbshtj Level or gently undulating ground 
protected from the north is the most suitable for a poultry - 
farm Land sloping sharply to the north, north vv esC or north 
east should be avoided, as should exposed situations totally 
devoid of natural shelter Park like land with good hedges 
IS ideal for the purpose, though very difiicult to secure 

Aspect is of importance even where it is proposed to work on 
intensive lines ^Vindswcpt land cspcciallv lint open to the 
north, creates difllcnltics in housing winch though not in 
supcrablc, arc better avoided 

The farm should have easy access to a first class road, so tint 
heavy transport vehicles may be brought up to the buildings 
throughout the year In some instances country properties arc 
approached by a narrow cart track which becomes impissablc 
for vehicular traffic during the winter, hence food supplies 
may have to be dumped by the roadside and earned by liand 
to the granary, vnIucIi may be a considerable distance away 
Of course, good roads can be made, but they arc costly, and tiic 
beginner should avoid burdening inmsclfwjth expenses of this 
kind 

The Residence It is perhaps unusual to mention the resj 
dcncc vshen discussing the selection of a poultry farm, but it 
plavs a very important part m the success of a business Ao 
one can give of Ins best if the home is uncomfortable and cannot 
be made into a home where the poultry man and his fimilv 
can be happy 

In the first flush of enthusiasm to hunch out, the brginnrr 
may be prepared to tolerate inromcnicncc in Ins home, but 
when the novelty of starting a new business has woni off he 
will be dissatisfied with the lack of home comforts pirmuhrly 
if he IS a marned man Dwatisfiction will cause rcstlnsncss 
and neglect of work, the business \m 11 not tlicn proceed as it 
should, difficulties will anse, and eventually the fann inav Iw 
qivcn up because there is not siifTKicnt inecninr to inakr il » 
success 
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In these times life in the country should not mean lack of all 
the amenities enjoyed in the city. The countr)’j house should 
have a modern system of sanitation, hot and cold -water, electric 
light and a telephone. 

Electricity is playing an ever-increasing part on the poultry- 
farm, and, although it is not essential, it is most certainly 
desirable. 

Good outbuildings are a great asset. Barns, granaries, 
stables, cart hovels and the like will prove most useful and will 
save considerable capital expenditure, e^ en though they may 
be in a rather dilapidated condition. Where there arc no 
outbuildings of any kind the question of storage accommodation 
at once arises, and it ^vilI be necessary to lay out capital that 
is not directly productiv'e. 

As a matter of business principles, expenditure of this kind 
should be kept down to the lovsest possible lescl. Profits arc 
made from the birds, not from the farm’s “ dead stock ”. 

Public Foolpatlis. A point well worthy of mention is that of 
public footpaths. These are a nuisance on the poultry-farm. 
One or more paths intersecting the property will add consider- 
ably to the occupier’s anxieties, increase the cost of running the 
farm, and very probably add to the cost of equipping it. 

Those thin lines indicating public rights of tvay that are seen 
on ordnance maps should be regarded ^\’ith the greatest sus- 
picion. The stor)’ that these paths are rarely used, and might in 
fact be closed, should not be accepted. It is extremely difficult 
to close public footpaths, and although they may be little used 
in the winter, crowds of holiday-makers may follow' them in the 
summer, and bring dogs that delight in chasing rliickens ! 

Finally, having found a holding that fulfils his principal 
requirements, the beginner in poultry should get into touch 
with his County Poultiy' Advisory' Officer, whose ser\iccs arc 
free. 

He should ask the advisory officer to visit his farm, when 
problems can be examined on the spot. A preliminary dis- 
cussion of this kind may be the means of averting those common 
mist.'ikcs of beginners that so often ha\c serious consequences. 

Tlic newcomer should get to know his Poultiy’ Advisoiy 
Officer. From him he will have sound ad\icc, and through 
him if necessary he can make use of other advisory services 



32 Modern Poultry Husbandry 

concerned with nutrition, disease and in fact all poultry* and 

farming problems. 

Strange as it may seem, some never make use pf tlic National 
Agricultural Advisory Service (N.A.A.S.) until they arc con- 
fronted v\ith major difficulties which in most eases could have 
been avoided had advice been sought in time. 



Chapter Three 


Systems of Poultry-keeping 


Xhere are se\en systems of poultry-kecpmg — 

(1) Free range 

(2) The semi-intensive system 

(3) Straw yards 

(4) The intensive system 

(5) The deep-litter svstem 

(6) The folding system 

(7) The Hying battery 

Each of these systems represents an economic method of 
production under suitable conditions The type, area and 
location of the farm largely determine the system that should 
be adopted 

It should be cmpiiasizcd that ho\\c\crstrongl> a gi\cn system 
may appeal to the poultry -man, he should not adopt it unless his 
farm is suitable Alany have attempted to make the farm suit 
the system, \Mth the result that senous difficulties ha\c arisen 
Circumstances determine which system is the most economic 
for the farm 

Moreo\er, the purpose in mcw must be considered — that is 
to say, whether breeding, tabic poultry, egg production or the 
production of growing stock is the principal object 

A system that may be admirably suitable for the general farm 
or small holding where poultry-keeping is merely a part of the 
farmer’s activities may be totally unsuitable for the specialist 
poultry -farmer 

In practice two or more systems arc commonlv used on the 
same farm For example, chicks arc frequently reared intcn- 
si\ cly until they arc six or eight weeks old, w hen they arc placed 
on free range until mature, the laying stock may be kept 
on deep Inter or m batteries, the breeding stock may be run 
on the scmi-intcnsuc system 
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Free Range. Frcc-rangcpoultry-kccping should be adopted 
only where an adequate area of land is available to ensure a 
low rate of stocking and/or rotational methods—f.e., where the 
land is not permanently occupied by poultry, the birds being 
mo\ed from field to field in accordance with ilic general 
cropping programme. 

Tree range for all classes ofpouUrj' stock, growers, la>crs and 
breeders is possible only on the larger specialist and mixed 
farms. The poultry producer who wishes to maintain a flock 
of, say, 1,000 lasers on 6 or 8 acres cannot practise it because it 
would mean o\cr*stockuig for permanent occupation. 



tiUi • A irfint 


no 1 — -rarr ranoc. a sccm ov a crsjRAi iarm sptnAunso 
IN POUITRY 

A flock of Liglii Sa«cx lictw mitrd to Itlicxlr Uhntl Rat ctx-krreli Ati 
example of frec-raoRr |><>uUr> kcej)inR 

If free-range methods were attempted in these circumsi.antcs 
the land would become foul and poulir) -keeping unprofitable 
owing to high mortality from disease. There would be no 
opportunity of gising the ground a rest from feathered stock, 
and at certain periods when the farm was carn-ing its niaxinnmi 
head of stock there would be serious overcrowding. 

PouUr> -farmers sometimes spe.vk of keeping birds on free 
range when they arc in fact keeping some 300 birds per acre. 
That is not a reasonable or practical intcri>rctation of the term. 

If this s)stcm is to be applied with siicrrss the .ivcragc rale of 
slocking sliould not exceed 100 birtls per acre. This sliould !)r 
regarded as the maximum for adult stock; tlic opiinium U 
nearer 50 than 100, and these figures should he further reduced 
where the birds arc onU part of the f.irnrs Ihesiock. I'ven 
this docs not take into account ibc land rcfjutrctl for rr.iriiii; 
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Heavier stocking is, of course, permissible for a time In 
practice this is quite customary where poultry-keeping takes its 
place in the farm’s rotation, but in estimating the number of 
birds that may be kept on a given holding one should always be 
conservative Understocking has never caused trouble 

There is, however, much more than the number of birds 
per acre to be considered Over-concentration in the field is 
not a practical proposition, even though the area per bird is 
adequate 

To keep very large flocks in houses spaced a yard or so apart 
represents thoroughly bad management At Ibedmg-time the 
birds congregate in a mass, so that the more nervous individuals 
are bullied and do not get their fair share of food In these 
circumstances it is impossible for the feeder to keep the stock 
under proper observation, he cannot detect individuals that 
are not feeding well or those that arc sliowing symptoms ofill- 
hcalth Such flocks almost invariably contain a number of 
poor producers and possibly sick birds tliat may spread 
infection tliroughout the flock 

When houses are close together some are overcrowded at 
night, while others contain only a few birds It is a laborious 
job moving birds from one house to another, but unless this is 
done an epidemic of colds or more serious disease is almost 
inevitable 

Thus It will be seen tliat free range can be generally adopted 
only on the larger holdings If attempted on small areas it is 
impossible to keep the stock under control, while the risk of 
land becoming foul is very great It is a system suitable only 
for the general farm 

As stated in Cliaptcr One some 70 per cent of the laying 
flocks m the country arc now housed intensively, pnmanly to 
ensure high egg production dunng the autumn and wantcr 
months and as a means of saving labour 

It is not implied tliat high production cannot be obtained 
from extensively kept stock in winter, but it is far more specu- 
lative, among early hatched pullets out of season moulting is 
usually prevalent, whereas kept intensively and given artificial 
light not more than about 10 per cent should moult in normal 
circumstances And they usually moult rapidly 

Gcncrallv speaking, free range methods arc economic for small 
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flocks managed by family labour. Large flocks maintained for 
commercial egg production must give high egg fields in the 
autumn and winter montlis to offset higher ovcrlicad costs, and 
this demands intensive methods if the desired results arc to be 
consistently obtained season after season. 

The Semi-Intensive System. The scmi-inlcnsi\c system 
means keeping birds in lived solid-floor houses and gi\ mg them 
access to grass runs. It is still widely practised, but its success 
depends on keeping the ground in good condition. 

After the 1914-18 war, when the poultry industry was enjo)- 





HO 2 — Tiir siMi-iMT\sr\r s^stim. Tiir ^iMi-isrr-V'iM wtmi 

WITH ALITRSATE kUSS 
A icme on a lirmfrr » famt in the \\ «t of I ncfAiid 

ing a boom, man> people look small farms and adopted this 
SNStem, indeed, at that time tlic> had no ahcnialivc, bcc.ausc 
the intensive system h.ad not been evolved. 

In those d.ivs the l.irgc Hock was f.ivourcd, and it was b\ no 
means uncommon to find long-range semi-intcnsivc houscii 
containing 500 to 1,000 birds. There appc.nrcd to be «omr 
nvalrv between poultrv-mcn 10 own the l.argcit house m ihc 
district, if not in the countrv. 

These houses were more spcct.icu!ar linn cionotnic. \part 
from tlic impossibililv of Iceping so I.irgc a fimk under clmr 
obscrv.ation, it proved cvtrcmcl> diflirult to nnint.im ihr hml 
in R*>od condition 'Hits .ipplicd cspcctillv where the send- 
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intensive system of rearing was adopted. Under these condi- 
tions the land quickly became contaminated with such diseases 
as gape-worm and coccidiosis, and appalling losses occurred 
among young chicks. 

It would be untrue to say that the system cannot be success- 
fully practised. On the contraiy, it is the basis of the system 
employed on many farms to-day, but not as it was applied in 
the early 1920s. 

To-day the large flock-house has almost disappeared for 
semi-intensive work. It has been replaced by smaller houses 
for flocks of from 50 to 100 birds, and every care is taken to 
prevent ground contamination. Two or more runs are 
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attached to each house, and are occupied in turn, each run 
’oeing given an adequate rKt from featVicred stock and periodi- 
cally dressed with lime On many farms the runs are culti- 
vated or arc grazed by sheep or cattle. 

The greatest danger arises from the ground immediately 
around the house, Mhich soon becomes “ that foul patch ” 
familiar to all experienced poultr)'-men. To ob\iate this, at 
least to some c.\tent, it is advisable to lay a concrete or gra%cl 
surround, sloping away from the house, with a gutter along the 
outer edge to drain off the water. Altcrnati\cly, a slatted or 
wire-floor balcoii) raised about 12 in. from the ground, and 
extending, about, 6 or 8 ft. from the house, could be erected. 
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For scmi-intcnsi\c housing the runs should ha\c an area 
equivalent to not less than 8 sq. >d. per bird, or a minimum of 
i6 sq. )d. for two runs. This permits a maximum rate of 
stocking of 300 birds per acre. 

Straw-yards. The straw-^ard or Iicn-yard system lias been 
adopted on many general farms throughout the countr)' during 
the expansion of the industr>' whicli began after the Second 
■W'orld ^Var. 

The capita! cost ofconxcriing existing cattlc-jards is usually 
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\er> modest, m some eases as fm\ as 2s. or ^s, ptr bird, whi/c 
\ards imohing new buiJdmgs max cost, wlicn full) cfjujppctl, 
in the region of 155. to gos. per bird. 

Morcoxcr, the svstem results in great ccnnnnn in hliour. 
Slr.aw*>ar(ls, being in, or close to the farm buildings, n imn c.in 
undertake nil the daib rmiitnc work of frcding and egg rof- 
Iccling m a matter of .a few minutes. It is impossible to sf.ifr 
prcciscK the artu.al hbour rcqiiirsrd in the man tgnnrnt of .i 
flock of 300-500 birsls on this sxslcm, but providrsl water is 
I lid on and other inc.ins arc t.iken to .uoid unnrcrssarv wnik, 
one liour daib should suflirc. 
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The buildings of tlie yard are used as the house section of the 
unit. They are fitted with nests, usually of the communal 
type, feed-troughs and drinkers. Perches or slatted roosts are 
placed over manure-pits from which tlie manure is removed 
once a year — usually in the late summer, when the buildings are 
thoroughly cleaned prior to re-stocking with pullets. 

The term " droppings pit *’ is a misnomer, for the pit con- 
sists of a section of the building surrounded by brick or concrete 
\valling about 2 ft. high which carries the perches or slatted 
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FIC. 5. — THE STRAW-YARD ROOST 
A popular melhod oF arrangint; the prrehrs in the house section of a 
s(ra\N->ard. 

i^-.Tfnc>. /Vnrftc? ^ frr. X c /n. <3C $ X s in. (s in. side 
top) arc fixed 15 in. apart to framing which rests on the wall. 
The frames should be of convenient size for easy removal 
when the pits arc cleaned. Under the framing 3-in. mesh 
wire-netting should be fitted to prevent the birds scratching 
among the droppings. Tliis diminishes the risk of worm infesta- 
tion. Eggs laid at night can be collected through wire of this 
mesh. Droppinj^ .^ccumKla!c on the netting if .i smaller mesh 
is used to catch the eggs, which arc often broken on the wire, 
and this may induce egg eating. 

Some poullr\mcn do not fa\our droppings pits, but prefer 
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droppings boards because thc>' gi\c less encouragement to rats 

and insect pests. 

The house section should pro\idc a minimum of 2 sq. ft. 
of floor area per bird (including the droppings pit, i sq. fl. per 
bird) and must be adequately ventilated. It is essential to 
provide the birds uith fresh air ivithout draught. This docs 
not usually present a difflcult problem, but the matter must be 
given attention if epidemics of colds and more serious diseases 
arc to be avoided. 

In sheltered situations the open-fronted type of house is 
suitable for use with a slra\\->ard. The front of the house 
should be fitted with glass or hcssian-covcrcd frames to keep 
out driving rain. 

In some yards the house is entirely open-fronted witli an 
adjust.iblc hood of licsstan cloth under the front eaves, llic lower 
part of the front being boarded or bricked up about 18 in. from 
the floor. 

In the open-fronted t>pc of house llicrc should be no other 
ventilation except an adjustable ridge cap or other controlled 
roof ventilation for use during the spring and summer months. 

In winter, ventilation should depend on tlic open front onl>. 
This will provide an abundance of fresh air for the birds Vvithout 
crc.'iting drauglu. 

On exposed sites the straw-yard house should be boarded up 
in front to about 3 fi. from the gromul wiih suitable hessian 
screens or windows above ilic Iw.irdcd part to admit air and 
light. Adequate ventilation must be provided. 

Doors and windows should be thrown open as rnurh as 
possible, and during tlic summer should remain open <la) and 
night 

Roof hghtujg IS excellent m slraw->ard houses, and many 
vard buddings depend on them. 

Where buildings or portable houses arc not a\ .'likable houses 
built of st.aw bales or tliatcli, liaj, .asbcstos-ccmcnt sheets or 
galvanized iron ma> be used. 

Usuall> deep litter is practisctl in stniw-vard hou<e<. 'Hie 
litter IS renewed annnall>. The houses slunihl he equippctl for 
artifici.il fighting. Tliis is essential for mavimum winter egg 
protUiction. 

'Hie vard pin of the straw-vanl should be an .arc.i cqniv.ilent 
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to about 4 sq ft per bird for large flocks and up to 6 sq ft per 
bird for small flocks It must be well drained and sheltered 
If surrounding buddings do not provide adequite protection, 
the yard should be enclosed by three courses of straw bales with 
2 or 3 ft of wire netting over them, or a wall built of wire- 
netUng attached to both sides of the supporting posts, the space 
between the two rows of netting being stuffed with hay or 
straw If the low er part of the ) ard wall is not built with straw 
bales It should be made with galvanized corrugated sheets firmly 
supported to wathstand the considerable pressure of the litter 
The birds should not be confined to the house section of a 
straw )ard They should have access to the yard at all times 
irrespective of weather conditions 
The system requires a considerable quantity of straw, and is 
therefore most suitable for arable farms 
Sykes (1952) estimates that about 8 cwt of loose straw weekly 
throughout the winter is sufficient in each yard of 500 birds 
In the summer he finds that a load of fresh straw once a fort 
night, or even once a month, is adequate He suggests that 
ten tons a year for a 500 bird yard is required But some 
yards are very thinly littered during the summer months 
Good conditions should be maintained underfoot The 
amount of straw required will, of course, depend largely on the 
weather A larger quantity wall be required in a wet season 
than in a dry one 

Any kind of straw may be used but wheat and oat are the 
most satisfactory 

Fresh green food or roots arc not essential if the diet is 
properly balanced, but if supplies arc available moderate 
amounts w ill prov idc interest for the birds, and thus are of value 
m preventing cannibalism 

Rats may be troublesome in hen \ards since for obvious 
reasons it is rarely possible to make the buildings vermin proof 
However, the use of well designed feeding troughs, which 
should be suspended from the roof of the building, and the con- 
stant turning of the litter, will do much to deter them Isev er 
thcless, rats will make their appearance and the best method 
of dealing with them is b\ routine trapping poisoning and 
gassing If the work is done properly thev will not cause 
serious trouble 
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The straw-yard system presents a cheap method of housing 
and a means of reducing labour costs. It provides the advan- 
tages of the intensive system, but gives the birds the benefit of 
an out-door life. 

AVherever possible the yard should be slocked with birds of 
the same age; then it can be treated as a unit for the purpose 
of accounts, and at the end of the season all the birds can he 
sold together. It is not wise to keep birds of dificrcnl age 
groups in one flock. 

The principle of the straw-yard is now commonly applied to 
houses of all types. Field and semi-intensive houses arc often 
seen with yards attached In which the birds arc either confined 
permanently or only during inclement weather. Tlic additional 
protection thus afforded is an aid to winter egg production and 
assists in maintaining liigh fertility among breeding flocks. 

Gravel-yards. In districts where straw is expensive yards 
may be constructed with gravel. Rounded pebbles of about 
i|-fl in. diameter arc tlic most suitable. The material must 
be laid on a firm, well-drained foundation. ’ 

Small or cracked pebbles should not be used. 

Pebbles sliould be spread to a depth of about 6 in., prcfcmbly 
on a hardcore base. Steps must be taken to prevent Utter 
being scratclicd out of the house pop-holes and so forming an 
insanitary’ mat at tlicsc points. 

Four sq. ft. yard are.a per bird is adequate. 

Rain will usually keep the y.irds dean, the droppings being 
w.ishcd through the gravel; in dry weather ilic use of a hose- 
pipe m.iy be desirable. Yards paved with pebbles have been 
used with success on some farms for many years. 

Yards having a capacity of up to 500 birds arc efficient under 
skilled management. Beginners sliould work willi sm.aller 
flocks. They should regard 250 birds as the upper limit for one 
flock. 

Gravel-yards, in common with straw.yards, arc suitable for 
growing pullets. Many flocks are so kept prior to housing in 
batteries or on dcc|vlitter. 

Concrete-Yards. Concrctc-s'arth arc an altcm.Tiivr u> 
straw- or gravel-yards, especially where siniw or gr.ivrl is 
expensive. , . 

Moreover, it is ofirn diflicult to maintain good romliuom 
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underfoot in straw-yards during ^\et weather, and in some 
instances gravel-yards become messy. 

Concrete solves these practical difficulties. 

Concrete-yards should have a gentle slope so that they can 
be hosed from time to time. About 3 sq. ft. yard area per 
bird will be ample for both laying and breeding stock. 



Photo Pfikllry Parmrr anJ Pother 

FIG. 5A. — BREEDING STOCK ON A GRAVEL-YARD 


The Intensive System. The intcnsii e system means keeping 
birds totally confined to the house. In order to grasp the funda- 
mental principles of the s\stcm^ it is necessary’ to make brief 
reference to the work of the pioneer imestigators, for had it not 
been for their untiring cfToris the poultry industry could not 
have developed on its present lines; it is, in fact, extremely 
doubtful whether it w ould have become a great national industiy. 

For many >cars attempts were made to rear chicks in total 
confinement. They failed because the chicks dc\ eloped so- 
called “ leg weakness ”, which wc now know is due to rickets. 
Similarly, attempts to keep adult birds in total confinement also 
failed. The> laid thin-shelled, then shcli-lcss eggs, and finall>, 
like chicks, dc\ eloped ” leg weakness \Vhcn lhc> were gi\ cn 
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an earth or grass run both chicks and adults quickly recovered, 
provided the trouble was not too far advanced. It was therefore 
concluded tliai birds must have contact with the ground. 

In cKpcrimental work on rickets in puppies Alcllanby (1918) 
used certain rations, and as a result ofliis observations suggested 
that fats contained an antirachitic vitamin. 

In 1921 Pappenheimer, McCollum, Simmons, Parsons 
and others carried out experiments on rats, and agreed with 
Afcllanby's conc/usions^ — namely, that rickets could be produced 
by depriving the animals of fai-solubic vitamins. 



nc. C. — Till |VTC.V<IVI S\hlIM 


A mwlcrn (Jeep litter inten<nc liou^c It w tlivuled mti> two leeimni 
li) a central IocmI store Ttte liuusc w <lont>|e lH),ir(lcil througJiont ntul 
conlrollcil \cntilition 

before McIInnby’s work rickets was attributed to tlosr rnn* 
fincmcnt and kick of exercise. He showed, liov\c\cr, th.^i 
close!) confinetl puppies did not dcsclop rickets if pi\cn .in 
adequate ration. He also showed that rickets dc\ eloped if 
they were gvsen (itdr freedom ime an m%(clcquatc diet. 

That the problem tt.is not entirely mjtriiion.»! tv.as shown In* 
Huldsrhinsk) and others, who in 1919 found that rickets could 
be cured b> exposure to the uhra.xlolct ra\-s of a mcrrur>- 
vapour lamp, wliilc in 1921 Hess and Unger obtained equally 
successful results b\ exposure to sunlight. 

Chick and her co-workcrs protluccd conclmnc esidenre th.tt 
rickets could be cured b\ exposure to sunlight and ulir.n.s inlet 
. ... , , 

Tlianks 10 the work of the pionccn m sitamm reje.nrch, the 
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intensive system of poultry-keeping became feasible. The 
poultry industry', as we understand it, could not have been built 
up had it not been for their discoveries. 

Vitamin D3, of which cod and cerlain other fish-liver oils are 
rich sources, is necessary for the assimilation of mineral matter 
essential for bone and shell formation. 

Exposure to ultra-violet rays (present in direct sunlight — i.e,, 
sunlight that has not passed through ordinary glass) enables 
vitamin D3 to be synthesized in the body. 

Expressed very simply, this means that rickets can be pre- 
vented by exposing the birds to sunlight or by the inclusion of 
an adequate source of vitamin D3 in the diet, provided 
always that it is not deficient in mineral matter. 

The success of the intensive system depends fundamentally 
on exposing the birds to direct light, or, if this cannot be 
accomplished, by adding cod-liver oil or synthetic vitamin D3 
to the ration. Artificial irradiation with ultra-violet rays has 
proved successful, although it docs not appeal to the practical 
man who has cheaper and more convenient means of providing 
his birds with their vitamin-D requirements. 

Today the majority of chicks are reared in confinement at 
least for the first three or four weeks and a large proportion of 
laying stock is kept on one of the intensive systems. 

^Vhereas formerly it was considered essential to keep the birds 
in houses i,vluch could be flooded with sunlight, exposure to 
direct light now receives little consideration, since for intensively 
kept stock diets which provide adequate amounts of vitamin 
D3 in natural or synthetic form arc readily compounded. 

Thus the open-fronted intensive house is now rarely seen, 
modern practice being to build houses not subject to great 
extremes in temperature. 

Disadvantages of the Intensive System, \Vhilc the intensive 
system has many advantages, its disadvantages are: (1) the 
relatively high cost of housing, (2) the tendency of birds kept 
in close confinement to acquire vices such as egg-cating, 
fcathcr-plucking and cannibalism, (3) higher risk of disease in- 
separable from greater density of population. 

The first may be largely oflset by the saving in the cost of 
land, labour and marketing. By adopting this system the 
producer may keep a large number of birds on a small plot of 
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land in close proximity to good markets, ^\llcrcas cxicnsi\c 

methods usually mean going farther afield. 

High capital cost, liowcvcr, is justified by the Jiighcr average 
egg production secured by intensive housing, and partictdarly 
by high production during the autumn and ts inter months, 
when egg prices arc at their maximum level. 

Tiie second difficulty must be regarded as one of the hazards 
of intensivism. It cannot be denied that birds arc more subject 
to feather-plucking and other vices when they arc kept in total 
confinement, and one must be prepared to adopt suitable 
counter-measures immediately these occur. 

So far as the risk of disease ts conccnicd, it can be minimized 
by sound management, which includes, ofeourse, the feeding of 
balanced diets and tlic avoidance of crouding. Intensive 
houses must he well ventilated but free from draught. In- 
efficient ventilation predisposes the birds to diseases of many 
kinds, especially respirator}* troubles. 

The Deep-litter System. Contrar}* to ilic belief of m.ui), 
the deep-litter or built-up litter system of pouIlr> -keeping has 
been practised in this countrj' for many jears. It w.is 
employed over thirty scars ago, and it lias been applied 
w’ith success iu houses and buildings of many types. Over 
a long period die writer adoptal the sjstcm in semi-intensive 
and later intensive houses having concrete and earth floors 
and wooden floors raised on brick jvlcrs well up from the 
ground. 

In those days the litter most commonly used was pe.il-nu)ss, 
straw being added from time to time, 'flic litter was forkcil 
over at intervals, but was not changcvl during the production 
year — i.c., from laic August or early Sqilcmbcr to Augvm of 
the following }car. Throughout this time the contfilinn of the 
litter remained satisfaclor}'. If it hcr.amc tW) d.iinp it was 
forked over more frequently and ventilation wav increased 
by opening windows. 

In recent years the system has been widely adopted in .Vorlh 
America, and American methods have ret civ cd much publirity 
in this country. In fact this system differs only from the 
orthodox intensive system in that a comidcniblr depth of litter 
is tisctl and it remains in the hmisr for a yc.ir, in some r.tvrs l\^f» 
years, or even longer. 
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But the term “ deep litter” usually implies large or com- 
paratively large flocks kept in total confinement in converted 
buildings and larger poultry-houses adapted to the system 
Many firms now supply houses of diverse types specially de- 
signed for the purpose. Not all these houses arc equally 
efficient by any means. 

Any well-constructed, well-ventilated building capable of 
maintaining a moderate temperature during the winter months 



no. 7. — SECTION or a modern deep-litter nousF 

Birds shown arc a brtwlini; flock for the production of broiler duels 


may be used for dccp-littcr work. Whether or not it is neces- 
sary to insulate sucli a building continues to be a matter or 
controversy. Tlicrc is no doubt that die litter may remain in 

good condition and high levels ofwintcr egg production may be 

obtaincd\viihoutmsulation;butaUc.xpcrimcntaluorkhasslioun 

that the more constant the environment if u ithin the idc.al range 
(about 55° r.), the better the average vsintcr egg production 

over the years, and the greater the fccd-comcrsion efficiency. 

Tlic fact that the litter keeps dry is no cntcnori tliat con- 
ditions cannot be improved; »t may keep dry in open- rontcc 
houses even dunng cold ucather, but in these circumstances a 
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greater proportion of the food consumed u-iU be needed to 
maintain body heat compared with the amount required by 
birds in warm houses. 

Constant Environment. The influence of constant enWron- 
ment on egg production and other traits has been studied by 
Greenwood at the PouUr>' Research Centre, Edinburgh. 

The experiment began with March (1952) Iiatchcd pullets 
from a single hatch which were subsequently divided into tt\o 
groups. One group was liouscd under normal intensive con- 
ditions, with night lighting in w'intcr; the other group of 
sister pullets was kept in a climatic chamber in wliich the 
temperature was maintained at 65® T., humidity at Co per 
cent and in which strip lighting (no daylight) was used to 
provide a twelve-hour day throughout the period of the ex- 
periment. 

Three laying seasons were completed in 1955. Results arc 
shown in Table to. 

Tahle 10 

Effect of Constant Environment on Egg Vroduction, IlaUhabilUy and 
Feed Constwiption. Poultry Research Ctnlrty Edoihurgh.'^ 
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At llic end of the first yc.ir there uas a dificrcncc of alxiul forty 
eggs per bird in f.uour of pullets kept under conif.int enriron- 
ment, but in subsequent >c.nn the control group gasc sub- 
stanlinlly higher production, nie s.imc story c.in lie told tMlh 
regard to hotcliability. Ibe extremely lo« fowl enmumpt.on 
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(with a high-energy mash, plus a daily allowance of oz gruin 
per bird) is a feature of this experiment 

In the first year the annual moult of the birds under constant 
environment was delayed considerably and was sporadic In 
this group there ^vas a tendenc> for some of the birds in the 
second and third year to stop laying and not to start again 
After seven years all the birds m the constant environment 
had died, but of the controls, 70 per cent were still ah\e at this 

This work suggests that constant environment at the above 
levels results in early senihty 

Adequate \ entdation of deep-litter houses is essential not 
only for the health of the birds, but to reduce condensation, and 
thus to assist m keeping the litter in good condition 
In North America great stress is laid on the importance of 
insulation, whereas the ventilation of some houses would be re- 
garded as inadequate judged by British standards It should 
be recognized, however, that climatic conditions in America 
are entirely different from those prevailing in this country 
Any of the materials commonly used for litter are equally 
suitable for the deep-htter system Peat moss, sawdust, shav- 
ings and cut straw are frequently employed cither alone or 
mixed. Some prefer a mixture of sawdust and straw or 
shavings, while others use peat-moss and add straw or other 
litter to It in the building-up process Cost is the deading 
factor m choice of litter. Oak sawdust should be avoided, as 
It may cause discoloured yolks, and resin in hardwood sawdust 
may taint the eggs 

There are two methods of starting deep litter Some begin 
by putting down litter to a depth of 2 or 3 in , leaving it un- 
disturbed until It IS heavily charged with droppings and begins 
to get damp At this stage further litter is added at intcrva s 
of perhaps ten days, according to the condition of the litter in 
the house, until it is built up to a depth of about 8-10 in ic 
new litter should be well mixed with the old by stirnng with a 
fork 

The majority of poultry men, however, commence by putting 
down litter of the required depth at the outset, althoug 1 us 
method entails more labour in stimng until the litter is «tab- 
lishcd A great depth of litter is undesirable It need not 
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exceed 8 in , and in some cases 4-5 in or c%cn less is adequate 
This IS a matter for discretion 
As soon as tlic litter shows signs of getting damp and com 
pacting Jt sliould be thoroughl) forced over Stirring ts 
cssenual to ensure uniform dislnbution of organisms on which 
the success of the s^ stem depends 
Provided a start is made before the cold weather sets in, it 
should be possible to establish the litter in well insulated and 
ventilated houses or c\cn in open fronted houses wathout the 
use of hydrated hmc Mixing hmc with litter that is undulv 
damp will have a drying e/Tcct, because it assists in keeping the 
litter open and thereby increasing evaporation, but it reduces 
the population of bactena, moulds and yeasts, and for this 
reason it should not he used except as an emergency measure 
If the litter cannot be kept dry — jc, fnablc — by siirnng, 
then hydrated hmc may be mixed with it at the rate of 8-!o lb 
or even up to 15 lb per 100 sq ft of floor area, depending on 
the degree of dampness Further applications sliould be made 
should dampness recur 

The hmc should be forked into tlic litter, care being taken 
to avoid unnecessary dust, as it has an irritating cfTcct on the 
respiratory organs For this reason ^vlJc^c the birds arc con 
fined to the house it is advisable to apply lime to aliout halfthc 
area at one time, so that they arc not in the part wljcrc hmc is 
being spread 

Superphosphate, ground lim«lonc, gypsum and other 
minerals have been used successfully, but hydrated hmc is 
preferred by the majonly of poultry men Qiiickhmc must 
never be used for tins purpose, owing to the risk of fire and 
poisoning the birds Superphosphate is most cfTcciivc in re- 
ducing the loss of nitrogen from the manure (see p 47{) 

If the system is properly applied, deep litter is not dirty Inter 
\flcr a short time the litter l>ccomcs hcaviU charged with 
bactena and other micro-orgamsms which break down the 
manure and litter particles into a friable mass Hie dccom 
posed manure becomes part of tlic litter In the prcKcxs the 
animal protein factor is produced (see p ^15) I stabhshed 
deep litter IS an excellent source of this factor 

7 lie phcnomaion is prccisejv the s as the deconip<«nK.n 
of manure and other nialenal in ll.c mil or m t com|K>tl heap 
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The organisms not only break down the manure, but use the 
moisture in the droppings, while the heat generated m the 
litter results m further evaporation of moisture Thus it keep'’ 
dry. But it should not become dusty A friable condition i> 
ideal 

Deep litter should be stirred frequently and thoroughly in 
the early stages, but when “ workmg ” properly it i\ill be 
sufficient to fork it once every few weeks Dunng spnng and 
summer stirring should be unnecessary, but should the htter 
become unduly dry and dusty it should be watered occasionally' 
Watering will stimulate tlie activity of tlie htter organisms 
It IS impossible to give dehnite advice with regard to litter 
management The frequency of sumng, the amount of lime 
to be used, if any, and other matters in deep-httcr management 
must depend on circumstances 
It IS wise to make a start witli built-up litter by August 
If left later, it is difficult, especially on wooden floors, to avoid 
stickiness and the litter compacting 
As the process of built-up litter depends upon the interaction 
of bacteria, yeasts, etc , some commence with a layer of 2 to 3 in 
of old litter (or a little stable manure) which is heavily charged 
With orgamsms and acts as a “ starter ’* This is recom- 
mended when the house is Uttered late m the season 
Birds are frequently housed in large flocks on deep litter In 
North America thousands of birds may be run together m 
houses of several storeys, and the number of birds under the 
management of one man may exceed 10,000 In this county 
smaller flocks are preferred Flocks exceeding 500 birds 
are exceptional For the most efficient management, and as a 
precaution against disease, units of 300-400 should be con- 
sidered the maximum Usually better returns w ill be obtained 
from even smaller flocks of about 250 birds 

Droppings boards arc not usually provided in deep- ittcr 
houses Instead, perches, wire or slatted frames arc P 
over droppings pits, the latter being along otic side of the 
house or m the centre with littered floors on each side 

Some use portable perches arranged in units ofconvinicnt 
size, additional perching space being provided b\ the perches 
attached to the food troughs 

^Vllh portable perches droppings pits arc unnccessarv, u 
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the perch units must be moved at intcrv'als to ensure uniform 
distribution of the manure. 

Droppings pits arc preferred by the majority of poulir)-mcn. 
They save labour and assist in keeping the litter in good 
condition, since they reduce the amount of manure falling on 
to it. Nev’crthcless, if the litter is ^^orking properly it wll 
break down day and night droppings. Droppings pits should 
be constructed on the lines recommended for pits in stra^s- 
yards, allowing about i sq. ft. of pit area per bird. The per- 
ches (at 1 5-in. centres) may be mounted on framing at one 
level or sloping upwards, ladder fashion, towards the wall. 

Economy of floor space can be cficctcd by the use of slatted 
frames instead of perches. Frames, of convenient .size for easy 
removal, should be made of i-in. chamfered slats in. apart. 
They should be fitted over droppings pits. 

Total area of slatted roost should be equivalent to J sq. ft. 
per bird. This will provide ample space. 

Droppings pits arc usually cleaned out once a >car. Where 
the floor is of wood, ilic area of the pit should be liberally 
dressed with prcscrx'atisc to prc\cnt rotting. Hydrated lime 
or superphosphate should be sprinkled over the droppings in 
the pits at regular intcrN’als. Lime deters rats and assists in 
conscr\'ing nitrogen in the droppings. 

The total floor area per bird sliould be from 3 st(. ft. in large 
flocks to 4 sq. ft., in small flocks. 

About 3 sq. ft. floor area (including droppings pit) per biixl 
is the normal allowance lor commercial flocks kept in deep- 
liltcr houses of conventional lay-out as described abo\c. 

Man> of the newer dccp-Iiltcr houses, however, ha\c one- 
third or more of the floor area consisting of a droppings pit 
with honzontal slatted or ssirc-mesh covering on wliich some 
of the food and water troughs arc placed. 

Since the birds spend so much of their time on the slatted or 
uire-mcsh section, the lol.al floor area per bird can be rctluccd 
to about 2 sq. ft., and ifinuliiplc-licr |>rrchrs arc arranged over 
the manure pit floor sp.ace may be further rcdiicrd to il wp ft. 
per bird. 

Communal i>pc nests arc used. On some pl.mu the) arc 
placed in a separate section of the house, uhirh lieeomn in 
effect a la>ing-room. 
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Feeding of deep-litter stock usually consists o^dry mash ad 
lib supplemented with grain or pellets and the usual rrii 
mixture 

Fresh green-food is rarely fed to flocks on deep litter It is 
difficult to maintain a supply of good-quality greensrafi, bm 
when It can be assured a small daily allowance will minimi2e. 
the nsk of vices and deepen the colour of tlie yolk 

Greenstuff should be fed in racks About i oz per bird 
daily IS a suitable amount 

Cannibalism is always a hazard where flocks are closely 
confined To guard against this the birds’ beaks are often 
pared, or “ hen-spectacles ’* or pick guards (visors) fitted 
Since the deep-htter system became popular many have asked 
whether it is a suitable system to adopt for chick-rcanng and 
breeding-stock 

These are controversial matters, and poultry-men express 
widely divergent views about them 
Rearing on Deep Litter Kcnnard and Chamberlin (i949) 
reported the results of trials in which built up litter was kept in 
almost continuous use for eight consecutive batches of chicks 
Trials were also made with chicks reared on new built-up litter 
and on litter renewed every two weeks “ Serious losses were 
experienced from coccidiosis and other diseases when the 
litter was renewed at frequent intervals and losses were reduced 
from an average of 19 per cent to 7 after the use o 

built-up Utter ” 

The rates of mortality among successive broods indicate 
that It requires two or three broods of chicks or the continuous 
use of the floor litter (at the rate of one bird to each square foot 
of floor space) for 9-12 months before the full beneficia e ec 
upon the livability of chickens can be realized 

It IS well known that chicks exposed to sub-lethal doses oi 
coccidia can acquire great resistance to the parasites 

Kennard and Chamberlin (1951) have pointed out in ex 
planation of the sanitary activities of built-up litter that near y 
all bacteria and other organisms have their enemies in ui up 
Utter, the ammonia generated m the litter is a disin ectan 
particularly for coccidiosis, and chemical and biological 
activities are similar to those of the compost heap 
Despite the acknowledged advantages of deep ittcr or 
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chicks, it has its disadvantages and docs not receive unanimous 

appro^-al. 

In some cases high concentration of ammonia has afTcctcd 
the chick’s eyes, even to the extent of causing blindness; but 
there must be some error in management if ammonia becomes 
so concentrated. In other eases chicks have been found heavily 
infested with round worms, caccal worms and coccidia. Seri- 
ous epidemics of coccidiosis have occurred under this system, 
and where litter conditions result in the destruction of coccidia, 
the chicks are susceptible when exposed to infection. Thus 
losses may occur after tlicy leave the brooder-house. 

Furthermore, when reared on deep litter, chicb may be 
exposed to fowl-paralysis and leucosis infection carried over 
from previous batches of chicks. 

Experience, mainly in table-poultry (broiler) production, has 
shown that under favourable conditions it is possible to rear 
successive balclics of chicks on the same liner. Among broiler 
producers it is common practice to replace the Jitter tinder the 
brooders only, the remainder being heaped up to heat and then 
re-spread. 

^Vhcn rearing pullets intended for laying and breeding stock 
it is wise in the light of present knowledge to replace the litter 
on account of possible carry’ over of fowl paralysis, leucosis and 
perhaps other infection. 

Although chicks reared on new litter may soon be exposed 
to greater infestation of coccidia than those on old litter that 
has been heated, treatment with one of the drugs now in 
common use usually controls the disease and, as e-xplaincd in 
Chapter Twenty, chicks so ircatcil arc highly rrsisiant to 
subsequent attack by the same type of coccidia. 

Sliould tlic same litter be used repeatedly for chicks, it should 
be Iicapcd up after each batch. Litter should be hc.iped in 
piles about 4 ft. liigh and left for five or six da\-s to heat. 'Ilie 
temperature of moist litter when heaped will soon attain 130- 
240* F. a few inches below ihc surface; this is sufficient to 
ensure the destruction of worms and coccidia. 

After heating for alioul five da>-s the litter should be re- 
heaped, so far as possible the litter outside tlir first ljr.ip l>cinc 
inside the second. Again it should Iw left for alK.ut five or sit 
d.ip to heat up and should then be spread over the floor. 
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Heated litter is quite safe for re-use, provided the temperature 
rises above 130® F. {54*4'’ G.).^ . - j a 

Dry litter will- not heat properly. It should be dampened 
prior to heaping and the heap may be finally watered. 

If it is intended to use old litter either wholly or jn part lor 
adult birds it should be treated on the above lines. But most 
farmers and smallholders are able to use old litter on the 
land, and will therefore prefer to begin each season rath new 

While heating the litter is proceeding, the house should be 
thoroughly cleaned and disinfected. The ou c ^ 
process can be completed in twelve days. After disinfection 
and litter treatment the house is ready for use. unneces 

sary to leave it unoccupied for a short rest perio . , . t 

Many broiler producers heap up the httcr between bate 
rather than use new Utter for each batch. „rr<rntpd 

Breeding on Deep Utter. Kennard (1949)’^'^ ^ P ^rd^heercat 

at the oL Animal Nutritional Conference showed the grem 

value of built-up Utter in improving hatchability when mcom 

... .-.j™ •" 

produce eggs of good (cmcept the basal 

m these experiments. W hereas all th t 

ration with alfalfa meal only) yielded eggs P 

better hatchability from the breeders on ui - P • 
viously, the failure of the b-ed- - ^-h Wtm 
produce hatchable eggs was due t 

and the animal protein factor. nractised 

In North America deep-litter b/oedmg has becn^pra^^^^^^^^ 

for many years, for the reason that m ranee. Thcrc- 

climatic conditions do not permit j but there is 

fore the success of the system tit sp.cm under 

considerable doubt as to whether ^ 

conditions prevailing in straw-yard) 

. There is prejudice feeders who can 

breeding among our ultimately secure the 

produce the most profitable .jura they .adopt. In 

major share of the chick trade wlia ' Dracding from stock 

the end, it is profitability that cou 

. On many farms lUtrr h heaped once onI> . 
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intensively housed on deep Utter is now carried out on a number 
of farms in this country. Provided the birds receive a balanced 
breeders’ diet and general management is sound, results are 
usually satisfacloiy, particularly cariy in (he season when most 
breeders report higher production and better hatchability. 
But towards the spring some have experienced a marhed decline 
in hatchability and to a lesser extent in egg production, which 
suggests that some problems associated xrith the s)'stcm for 
breeding stock are not fully understood. 

To counter the spring decline in hatchability some breeders 
confine the birds to the houses only during the short >vinlcr days. 
As spring approaches they arc given range. Others housing 
their stock on deep Utter provide straw-yards in winter. 

When housed intensively the combs of cockerels grow to an 
abnormal size. They arc flabby, comparatively thin and 
frequently lop over to one side. 

The enlargement of the comb in these circumstances is not a 
reflection of male Iiormonc activity; it is associated with 
temperature, the warmth of the intensive house stimulates comb 
(and wattle) growth. 

Cockerels with overgrown combs arc \iilnerablc to attacks 
by other males, and the combs may prevent the birds feeding 
well, especially if the (roughs have spinner bars along the top 
w'ith insuflicient clearance. 

Single-comb cockerels intended for scn*ice in intcaTjvc houses 
should be dubbed. 

Deep-litter hotjsing implies labour-saving methods. Water 
and clcclricily sliould be laid on, nests and food trouglis arranged 
to save unnecessary steps. 

Well-designed and equipped houses, grouped on a con- 
venient site, should enable a competent poultrjman to look 
after about 4,000 or 5,000 layers, that is to 5 .iy to aiicnd to daily 
routine tasks. But, of course, he must be given relief at week- 
ends and holidays and have assistance witli additional work 


from lime to time. 

Greenwood,* director of the I\)ultr>' Rcjc.ircli Cenirr, J.din- 
hurch has bred from successive generations of Brown I.rgljoms 
kept intensively since 1930. Tlic flock 1$ closed, that is to say, 
no birds from outside sources liavc been intrtHlucctl, and it 


' Prrtonal coinnrt»nitat*t>n- 
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divided into eight non-interbrceding lines. For all pullets 
hatched in the four years 1953-57, the hen-housed average was 
170 eggs, and surv’ivors 189; the corresponding figures for the 
two best lines, specifically selected for egg production, were 195 
and 226. Mortality was 17 per cent. In the various groups 
of interline crosses raised over the same period, average hen- 
housed production ranged from 187 to 229 eggs. 

All-wire or Slatted Floors. More recently the all wire 
or slatted floor intensive house — the term deep-litter is obviously 



Pkolo PouUry rorairr ani Packtr 
no. 7A. — ALL WIRE-FLOOR HOUSINO 
These btrcls arc housed at approximately 1 sq A. per bird Note the ls\o-lier 
^oll•n^^ay nests Mhich back on to the centra! sersicc passage. (See page C07 for 
the construction details ) Tins house is windouless 

a misnomer — has been introduced. Some decp-liltcr houses 
have been so converted. 

The floors arc built in sections of convenient size for case of 
removal for cleaning out the manure. Floors should be about 
2 ft. 6 in. from tlic floor proper. Their construction is discussed 
in Chapter Nineteen. 

On this sj'sCcm of housing total floor area equivalent (o 
I sq. ft. per bird is adequate for laying stock in medium-size or 
large flocks. 

On some farms the spicm has been adopted successfully for 
brcctling stock, alloutng greater floor space of about 2I sq. ft. 
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The all-wire and slattcd'floor housing systems seem destined 
to find a place in poultry production. On some holdings the 
deep-htter system is not a success; moreover, in man> areas 
litter is in short supply and is costly. 

Possibly a combination of slatted or w’irc floor and a solid 
floor, the latter forming 20-30 per cent of the total floor area, 
will prove the most satisfactory, particularly for breeding as 
distinct from tabIc-egg-producing flocU. 

Artificial light and automatic watcrsupplyshould be installed. 

The Folding System. This system of poultry-keeping has 
been practised for many years. In the early 1920s it aiiracicr! 
the attention of certain general farmers and specialist poultr)- 
mcn, who applied it on a commercial scale. 

In the course of about ten years a large number of farmers 
adopted the system, which enjoyed something in the nature 
of a boom from about 1930 until the outbreak of war in tpsp. 

The advantages may be summarbed as follows: — 

(1) The birds arc kept in small flocks. 

(2) They .ire moved to fresh ground tlaily. 

(3) They arc under the complete control and close 
observ'ation of the attendant. 

(4) In the event of an outbreak of disease, alTcctcd wniLs 
can be isolated. 

(5) Owing to constant movement to fresh ground, the 
rtnnrTrr nf worm infrsfation aiul coccidiosis is rcmotc. 



59 


" Systems of Poultry-keeping 

(2) The need to move the folds every day. 

(3) Depreciation of folds is heavier than that of fixed 
houses. 

(4) It is unsuitable for hill farms or those subject to 
heavy falls of sno\v. 

(5) Louver average winter egg production. 

(6) Highpercentageof soiled eggs in wet weather. Egg 
cleaning occupies considerable time on commercial plants. 

Since the late war the price emphasis on winter egg produc- 
tion has caused the system to lose much of its popular appeal. 

Some, but by no means all, economic studies show that the 
financial returns from fold units do not compare favourably 
with those from flocks kept on more intensive systems. 

Nevertheless, the general farmer running folds over his 
grassland is not concerned with egg production only. He 
may be satisfied •with a lower direct profit from his poultry, 
knowing that he will receive an indirect profit in the improve- 
ment of the grass. 

The effect of folding poultry over grass of poor quality is 
remarkable, and may more than compensate the farmer for 
lower winter egg production. 

The level of winter production largely depends on the weather. 
In a mild winter a high output can be maintained, but in the 
event of a spell of severe frost or a hea\y fall of snow of long 
duration, production may slump badly, and many of the birds 
may moult. Such an occurrence would be serious for those 
dependent or largely dependent on their laying flocks. 

In winter, egg-cleaning adds to the cost of fold manage- 
ment, and it is not a task that appeals to the intelligent worker. 

Shaw and Nightall (1952) found that with fold units in u’hich 
the average number of birds %v’as 850 from to 2 hours daily 
were required to complete egg washing and packing. Ninety 
per cent of the eggs required cleaning most of the year with a 
reduction to 35 per cent under the best conditions. 

The time occupied in this work is reduced .appreciably by 
the use of an efficient cgg-cicaning machine. 

The folding of poultr)* should not be attempted on hill farms, 
or in districts where the snowfall is hcaN*)’. Level, or at least 
undulating, land that is well drained is essential for the success 
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The all-wire and slaltcd-floor housing systems seem destined 
to find a place in poultry production. On some holdings the 
deep-litter system is not a success; moreover, in many areas 
litter is in short supply and is costly. 

Possibly a combination of slatted or wire floor and a solid 
floor, the latter forming 20-30 per cent of the total floor area, 
will prove the most satisfactory, particularly for breeding as 
distinet from tabic-cgg-producing flocks. 

Artificial light and automatic water supply should be installed. 

The Folding System. This s>’stcm of poultry’-kccping has 
been practised for many years. In the early igaos it attracted 
the attention of certain genera! farmers and specialist poultr)’- 
men, ivho applied it on a commercial scale. 

In the course of about ten years a large number of farmers 
adopted the system, which enjoyed something m the nature 
of a boom from about 1930 until the outbreak of war in 1939. 

The advantages may be summarized as follows: — 

(1) The birds arc kept in small flocks. 

(2) They arc moved to fresh ground daily. 

(3) They arc under the complete control and flosc 
obscrv'atlon of the attendant. 

(4) In the event of an outbreak of disease, affected units 
can be isolated. 

(5) Owing to constant movement to fresh ground, the 
danger of worm infestation and coccidiosis is remote. 

(6) No fences arc required. 

(7) ^Vild birds cannot consume or contaminate foot!. 

(8) The houses need not be closed at night. 

(9) It is a very convenient method of housing on the 
general /arm where poulfrj’ e/reir pAnre m the hrm'.* 
rotation. 

(10) It ensures uniform distribution of the manure. 

(1 1 ) Hie scratching and trc.iding of the birds arc spread 
over tlic whole field. 

(12) 'flic same house m.-!)' be used for all classes ofpoultr)*. 

Among the disadvantages m.iy be mcnlionc<l:— 

(l) The relatively high cost of housing ronip.ircd ssiih 
free mngc. 
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(2) The need to move the folds every day 

(3) Depreciation of folds is heavier than that of fixed 
houses 

(4) It IS unsuitable for hill farms or those subject to 
heavy falls of snow 

(5) Lower average winter egg production 

(6) High percentage of soiled eggs m wet weather Egg 
cleaning occupies considerable time on commercial plants 

Since the late war the pnce emphasis on winter egg produc- 
tion has caused the system to lose much of its popular appeal 
Some, but by no means all, economic studies show that the 
financial returns from fold units do not compare favourably 
with those from flocks kept on more intensive systems 

Nevertheless, the general farmer running folds o\er his 
grassland is not concerned with egg production only He 
may be satisfied with a lower direct profit from his poultry, 
knowing tliat he will receive an indirect profit in the impro\e- 
ment of the grass 

The effect of folding poultry over grass of poor quality is 
remarkable, and may more than compensate the farmer for 
lower winter egg production 

The IcN el of winter production largely depends on the w eather 
In a mild winter a high output can be maintained, but in the 
e\ ent of a spell of sc\ ere frost or a heavy fall of snow of long 
duration, production may slump badly, and many of the birds 
may moult Such an occurrence would be serious for those 
dependent or largely dependent on their laying flocks 

In winter, egg cleaning adds to the cost of fold manage- 
ment, and It IS not a task that appeals to the intelligent A\orkcr 
Shaw and Nightall (1952) found that with fold units in which 
the a\eragc number of birds was 850 from li to 2 hours daily 
were required to complete egg washing and packing Ninety 
per cent of the eggs required cleaning most of the year with a 
reduction to 35 per cent under the best conditions 

The time occupied m this work is reduced .appreciably by 
the use of an cfiicicnt cgg-clcaning machine 

The folding of poultry should not be attempted on hill farms, 
or in dislncts where the snowfall is hca\y Lc\cl, or at least 
undulating, land that is well drained is essential for the success 
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of the s>stem. Land that becomes waterlogged during the 
^s inter months is totally unsuitable. Light or medium soils arc 
preferable to heavy soils. Hca\7 clays retentive of moisture 
arc undesirable, although the s>'Stcm has been applied success- 
fully on some of the heaviest land in the countr)’. 

The number of birds that may be kept per acre on this svstem 
depends on the quality of the ground, but more especially on 
its condition during the winter months. Some very optimistic 
estimates have been given, usually based on spring and summer 
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folding, when the stock-carrjing c.ipacitj of the hind is at its 
maximum. 

Where a field, well drained, reasonably level and free from 
obstniclions such as trees, is usesl excluviv cl> for folding i>oultrv , 
up to 300 birds may be kept per acre, though it would l>e t;n- 
wise to consider tins a normal rate of stocking. 

Tor all-thc-vc.ir-round work, conditions in the winter months 
become a limiting f.tctnr. Unless cirs-umst.inirs arc pir- 
ticularlv ihvotirablr, soo birds per acre would l>r suflirieni 
for the hind to cam. This mc.ins that c.ich plot sif ground 
would he occupied al>out ten limes in the coime of the >r,ir, 
or s.iv otitc even five v%ccki. 


HLSU- CENTRAL LIBRART 

iiffuirinmrrdf 
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On the general farm the farmer rarely thinks in these terms. 
He may have, say, twenty-five or fifty units (Uventy birds per 
unit), and all are moved from field to field, taking their part in 
the farm’s rotation. In this way the folds may pass over a 
given field only once in three or four yeai^. 

Labour, Despite the need for moving the folds daily, the 
system does not make undue demands on labour, although of 
course the straw-yard and the deep-litter systems enable a man 
to look after a greater number of birds. 

A competent man wholly employed on the job can take 
charge of 1,500-2,000 birds, if the folds are arranged as a 
unit — i.e,, if they are in the same field or adjacent fields, and 
food and water are at hand. He cannot, however, manage so 
many birds if he has to spend a considerable part of the day 
carrying food and water, or if he is expected to undertake odd 
jobs. His duties should include feeding and watering, moving 
the folds, collection (but not packing) of eggs, culling and repair 
of plant. 

On large farms water should be laid on to the fields, or, if 
this is not possible, it should be carried in bulk by horse or 
tractor. Subsidiary food stores should be used in the field. 
A portable solid-floor poultry-house wll fulfil this purpose very 
well. In order to save walking time ” it can be placed in the 
centre of a row* of folds and be moved with them across the 
field. 

Long daily hauls of food and water must be avoided if labour 
costs are not to prove dkproportionately high. 

In order to avoid many of the disadvantages of this system, 
some producers have made fold compounds near the farm 
buildings. 

The fbfd units are mounted on wood or concrete supports 
about 2 ft. or 2 ft. 6 in. from the ground, the run section of the 
units being fitted with a wire floor. 

On some farms the compounds are flood-lit during the winter 
months to give the birds a 13- or 14-hour day. 

Static folds are also used for table-poultry production, the 
chicks being moved from the brooder house when they are 
about 6 or 8 weeks old. 

\Vlicn folding is practised during the winter the units arc 
littered irith straw if they cannot be moved owing to snow. 
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Larger folds which comprise a small slattcd*floor house or 
slatted roost with nests which can be fitted with trap-nest fronts 
ha\c separate run sections^ one or more being coupled to the 
house. Tlic complete unit is drawn fonvard by tractor. 

On hca \7 land, folds of this ty’pc arc grouped together and 
the runs littered with straw in the winter. They remain on the 
winter site until the land dries in the spring, when they arc 
again used as portable units. In tvinlcr additional run sections 
may be used. The litter is built up to a depth of 6-io in. It is 
distributed when folding is resumed. 

Breedino in Folds. Free range or an extenshe run is so fre- 
qucntl) ad\ iscd for breeding stock that the question of breeding 
from birds confined in folds naturally arises. 

In view of the experience of a large number of breeders, it 
can be stated that the s>slcm is entirely successful for this 
purpose, and no one ncc<l hesitate to adopt it. Kcxcrthclcss, 
it should be pointed out that some prejudice exists against the 
system for breeding stock, and more than one breeder has 
rc\crtcd to more orthodox mclliods in deference to his cus- 
tomer’s wishes. 

Many prospccii\c customers Nisiting farms like to see the 
slock on range or in large grass runs, and their opinion must 
weigh with the breeder. Tlicre is, liowcscr, no c\idcncc 
that the folding S)stcm of housing has an> adverse efTcti on 
the stock. 

To meet the wishes of customers, some breeden confine the 
birds to folds except during die .ictiml breeding season, when 
thc> arc given their libertv, the fold being uscti merely for 
roosting and la) ing. In such circumstances, the units should, 
of course, be placed well ap.'irt to prevent the flocks becoming 
mtscxU 

On some fanns \^llcr^ breeding in folds is carried out the male 
birds arc rotated from fold to fold, 'fliis avsisis in securing verv* 
high fcrtilitv, since it solves the problem that ariics v\hcn males 
do not m.ilc with certain bens. 

Static Laying Units. While the folding sv-stem has no longer 
wide appeal, static bpng units arc jXJpuhr. Some large plants 
are now cquippcii witli tlirni. ’I hr) arc, of course, cqu.tl!> 
suitable for the snnlUsc.iIe producer. 

L.ich unit comprises a small house .uid \>irc or sfiiictf-flfKir 




the whole of the roost section is in essence a large battery 
lading cage. The floor is of i6-gauge, i-in. mesh wire netting 
sloping gently to the back of the house from where the eggs arc 
collected. 

A unit of the above dimensions will house up to seventy light 
breed or sixty heavy breed pullets. It is equally suitable for 
grow ing stock. 

Grouped together with hard paving bct\\ecn the units, they 
provide a compact section in which a large number of birds 
can be kept on a small area. 

So arranged it is a simple matter to provide artificial light 
for laying stock. One loo-watt lamp in the balcony and a 
t5-watl lamp in the house section will be adequate, the house 
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lamp being used mcrcl> to attract the birds to the roost before 
the balconj lamp is switched off. All units can be tured to a 
common switch. 

The Battery System. The battery' system of egg pro- 
duction means keeping layers in one-, two- or three-bird cages 
arranged in one or more tiers, in single or double rows — i.e., 
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back to back It may be described as tlic supcr-inlcn'ii\c 
system. 

Cages wjth adjustable partitions providing for up to ri\ 
birds per c.agc .src now .atailabic. 

Wlicn fint introduced almut 1933 it rccci\cd a \cry mixed 
reception. .Many said it was an impraciic.iblc methotl of 
keeping laving stock, others visualized the creation of mammoth 
“egg factories" where biitU would be kept in enormous 
numbers, prmlucing eggs so rhraply that the commercial 
poultry -man working on orthodox lines would he forced out of 
buoncss 'Hirsc proved to Ikt r^treme views .and, as tnuaJ, the 
truth lay between lliem. n»e svstem made rajiiil progress 
from the time of its infrcKhicfion until the s^.ir prcvcntcti 
further development. 
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After the war, when manufacturers resumed production, 
batteries of di\ erse types became a feature of shows and poultry- 
housing demonstrations 

The battery has proved an economic sy stem of egg production , 
very large plants have been erected in recent years, some for 
several thousand birds on holdings of a few acres Two- and 
three-bird cages arc becoming increasingly popular 

Undoubtedly the high capital cost of the system deteis many 
from investing in batteries Looking at the problem purely 
from the business standpoint, however, return on capital is of 
pnmary importance, and a simple calculation wall show that, 
compared with other systems, a battery plant need produce 
^ery few’ extra winter eggs to yneld a sausfdctory rate of interest 
at current pnees 

Taking a 1,008-cage plant as a unit, the cost to-day works 
out at about and if no building is available the cost of 

housing the cages will be m the region of ,{^1,000 
If the cages are arranged m two double blocks of three tiers 
parallel to the length of the building, a house about 120 ft. X 18 
ft will be required, allowance being made for service passages 
The actual size will depend on the type of cage This is equi- 
valent to about 2 2 sq ft of floor area per bird, or about half 
that required for birds housed intensively on the floor. 

On this basis the cost of house and cages is about 441 per 
bird which is high compared with say, i6r to 20J for solid floor 
houses, 15J to i6r for slatted floors and 20J to 25J for folds 
Very substantial economy can be effected in the cost of a 
battery plant by the installation of multiple-bird cages and in 
housing by hav ing four-tier cages instead of the usual three-tier. 

Assuming, hovvev cr, that the capital cost of the battery plant 
(including house) is 30X per bird greater than that of other 
systems and 5 per cent interest and 15 per cent depreciation 
arc charged on the additional capital, a return of 6^ per cage 
will meet the additional charge or about 13 winter eggs at the 
present prices In a well-managed battery the average winter 
egg production should be more than sufficrent to pa) the extra 
capital charge 

Profit per bird, however, is not ncccssanly a measure of 
profitabihtv from the poultry project From the business stand- 
point the producer is concerned vMtli the return on capital 
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inv'cstmcnt; that being so, although the profit per bird from 
batteries may be higher than from flocks on deep litter or yards, 
the greater number of birds that could be housed on the latter 
systems compared \\ith the battery system employing the same 
capital may provide greater profit. 

Successful management of flocks on deep litter and yards 
demands greater skill than is required to ensure high average 
egg production from birds in cages, and for this reason many 
find cages more profitable, notwithstanding the higher capital 
outlay. But it cannot be said that the batterj' sj-stem is in- 
variably the most profitable. Profit depends on many variable 
factors. 

Single-bird cages hre usually 14-15 in. wide, r.r., from side 
to side, but they arc sufficiently roomy for two birds per cage, 
in fact a number of batter^' owners have doubled the capacity 
of their plants, reducing capital expenditure per bird by 50 per 
cent by this simple procedure. Others economize by installing 
single-bird cages 10 in. wide. 

Standard twin-bird cages arc usually about ly in. wide, 
although three or four birds may be kept in them. 

Lajirtg batteries arc becoming more and more mechanized, 
many clever ideas having been adopted to reduce the cost of 
labour. 

The advantages of the s\'stcm may be summed up as fol- 
lows: — 

( 1 ) Complete control of the birds. 

(2) Accurate records of egg production arc cnsurcil by 
the single cage, which in effect provides automatic trap- 
nesting. 

(3) Absence of feather-plucking and cannibalism. 

(.j) Bgg-caiing is largely presented. 

<5^ No bulljing or interference when the birds arc 
feeding Thus ever)' birtl can feed in comfort .and can 
have all the foo<l it ss.mts. 

(6) N’o cont.imtn.ation of the foml anil water with 
droppings, thus presenting the sprc.ul of disease by this 
means. 

(7) Tlic wire floors prcNcnt rc-infrslation with worms 
and coccidwa. 
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(8) High average egg production. The average egg 
production of birds in cages is usually higher than that 
obtained with any other system. This is attributable to 
the prevention of bullying, freedom from internal parasites 
and good environmental conditions tliat ensure proper 
assimilation of the food. 

(9) Culling (the removal of unprofitable birds) is 
simplified. With the production record of every bird 
kept up to date on a card attached to the cage, the battery 
owner can get rid of unprofitable birds before they have 
eaten up the profits from good layers. 

(10) Litter is not required. 

(11) Weather conditions have very little effect on 
battery egg production. 

(12) Immediate removal of sick birds. 

(13) Birds of different ages may be kept if necessar>^ in 
adjacent cages. Replacement of birds can be carried out 
at any time ^rithout causing disturbance in the “ flock 

(14) The attendant worla under comfortable conditions 
at all seasons. 

(15) He may work ordinary business hours. 

(16) A very large number of birds may be kept on a 
small plot of ground. By adopting the battery system for 
layers and the intensive system for chicks and growing 
stock it is possible to maintain some 5,000-6,000 layers and 
rear the necessary replacement stock on one acre of ground. 
But such a high concentration of birds is inadvisable ouing 
to the greater danger of disease it entails. Moreover, 
chicks should not be housed in very close proximity to 
adults. About 2,000 layers and their replacements per 
acre would be a more reasonable and safer estimate. 

(17) Eggs are collected in clean condition. 

(r8) Birds confined to batteries arc tender and realize 
good prices for the tabic. 

(19) It is the ideal s^'stem for the domestic poultr)*- 
keeper and part-time poultry’-man. 

Other factors being equal, the domestic poultiy-kccpcr 
would secure far higher returns with this system than 
with any other. Attention at regular hours is unncccssar>’. 
He could maintain his little flock practically at full strength 
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throughout the year ^Ylth food and water a\ailable he 
could, if desired, leave the birds unattended for tlic ^\eck- 
end 

The part-time poultry-man could make a start with a 
few cages and gradualK extend his plant until he had, say, 
1,000 lay ers This means that he could begin to build up his 
poultry business while continuing his normal cmplosnicnt 
(20) The noMce is more likely to make a success of this 
system of poultry -keeping than of any other. It is not 
fool-proof, but the beginner who is contemplating taking 
up batteries on a commercial scale could learn more about 
the system in six months than he would about other 
systems in two or three years 

(ai) In sheltered situations outdoor baltcncs may be 
employed, thus saving the cost of housing 

Some of the above advantages call for comment 
In muUiplc-bird cages it is impossible to keep indmdual 
records Tlus is not a matter for concern, because should egg 
production be low, handling and observation will reveal birds 
not in lay or individuals likely to be poor producers Tlie 
condition of the droppings is of considerable significance 
Even in single-bird cages on higc plants continuous record- 
ing of individuals is not considered worth while Records miv 
be kept only for short penods at certain seasons 
But on many plants no cage recording is undertaken at anv 
umc It IS common practice to record the eggs from each 
block or section of cages, the birds concerned being regarded as 
a flock to be culled when they cease to lay a profitable number 
of eggs over .a given pcnoel of perhapr seven to fourteen 
days 

Tlic actual penod vvill depend on previous performance and 
on the time the birds have been in the cages If production 
declines below the profit point a few vsccks before the birds arc 
due to be marketed they should be sold at once On the 
contrary, a fall in output after a short time in the ca^cs ts 
probably tcmfiorary, and they should be given an opporiuniiy 
of improv mg their output 

rcathcr plucking and canmbihsm mav occur in multiple- 
bird cages, as it may in single cages if ihev are not well drsignrtl 
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The batteryman should be ready to deal Avith these vices. 
Paring the beaTc (de-beaking) is the best treatment. 

One man can attend to 2,000-2,500 layers in single-bird 
cages of modern design, 5,000 or so in multiple-bird cages if 
fully mechanised and a system of block egg recording is 
adopted. Individual cage recording increases labour costs 
very substantially. 

Poultry-farm Lay-out. Poultry-farm lay-out requires much 
more thought than is usually given to it, or so it would appear 
from the lack of planning that is only too evident on many farms. 

Some poultry-men speak with pride of the number of miles 
they walk in a day’s work. Whether or not this is good for 
their health only a medical man could decide, but it is not 
good for business. If in the Ordinary course of routine the 
poultry-man is compelled to reduce himself to a state bordering 
on exhaustion he may be assured that his farm is badly planned. 

On many farms in this country very many poullr>'-houscs of 
various shapes and sizes are placed here and there, with no 
regard to labour costs. Much of the trouble arises from the 
original plan being on too small a scale. 

Frequently a man starts business with the object of building 
up a flock of about 2, 000 layers. His farm is laid out for this 
purpose. In the course of a few years, however, he may wish 
to extend, or perhaps he may desire to enter the pedigree 
breeding field, not contemplated when he made a start. He 
finds that the land most convenient for this purpose is already 
occupied by his original buildings. Complete reorganization 
of a farm is an expensive procedure, and he therefore decides 
to creel houses in the more outlying parts of his farm. More 
often than not this results in complete disorganization, and he 
pays the penally for the rest offm life, ft becomes a permanent 
charge on his business. 

The writer h.as visited farms where additional trap-nest 
houses liavc been erected far from the central buildings, where 
several parts of the farm arc used for chicken-rearing — where, 
in fact, it is impossible to systematize the svork to cfTccl economy 
in labour. 

'Hjc prospective poullr^'-farmcr should bear in mind the 
question of expansion when l.aying out his farm, or lie will 
prob.ably fall into ihc trap of over-concentration. 
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Actual lay-out must, of course, 'depend on the size of the 
farm, the system of poultr^'-kccping it is proposed to adopt, and 
the branch of the industry- in whicli it is intended to specialize. 

I'lic table-bird producer working on intcnsiv'c lines and the 
battcr>’-cgg producer obviously r«|uirc their farms to be laid 
out according to plans very different from those suitable for 
the breeder, the pullet-rearer and the man who adopts exten- 
sive methods of egg- or tab!c-poiillr>’ production. 

While cvety farm must be considered individually, tlicrc arc 
nevertheless certain broad principles that should be applied. 

It is most desirable, for example, to have the oflicc and 
incubator liousc within easy reach of tlic residence. Brooder 
houses, too, should be erected in the “ home ” fields, where they 
will be most convenient for' inspection. Trap-nesi bouses 
should be placed in the “ inner circle ”, 

Farther afield the commercial layers and'imtrappcd breeders 
should be housed and beyond them the growing stock, assum- 
ing that the birds arc reared extensively. 

Further, in all instances where the land is occupied by the 
birds, arrangements should be made whereby alternative 
ground is available without involving considerable expenditure. 
This is not ver^* difTiculi provided a Utile forethought is given 
to the problem. 

“Walking time” represents a m.ijor labour outlay on all 
farms run on extensive or semi-intensive lines. That being so, 
every endeavour should be made to reduce to a minimum ibc 
time occupicti in tins unprotiuctivc work. 

.Mthough labour costs must be considcrcil, the primars- 
puri>osc of farm planning should be to provide the most favour- 
able conditions for the stock. The farmer is the owner of his 
birtls, but they arc his in.astcr in the sense that he inusi consider 
their comfort and weU-bemg bclbrc Ins convenience. 

If the gcncr.*!! principles airc.idy ouilinctl arc kept in mind, 
there should be little difficulty in deciding on a convenient 
lay-out for tlic farm. 

B> \say of example, assume that a fann of 20 acres h.as been 
purchased, anti it is prnjKiscd to keep alK)Ul l.ijert 

.in<l to breed tlic rcpl.nxmeiiis at liomc. When the f.irm is 
rstablishetl, the owner ssill liini his attention to selling chirks 
and stock birds. 
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He decides to rear the chicks intensively for the first four 
weeks, when they will go into hay-box brooders on range. 
Some of the adult pullets are to be kept in portable houses in 
large runs, and will be used for cross-breeding: others \si\\ be 
. kept in batteries or on the deep-litter sy'sicm. Tlic pedigree 
breeding stock will be housed in small flock-houses having 
alternate runs. 

Experienced poultry-men may criticize these proposals on 
account of their lack of originality. In this they would be 
justified, but these proposals, admittedly orthodox, arc (he 
broad outline of plans many successful poultr)’-farmcrs have 
adopted. 

A^uming that, with the exception of the residence, there 
arc no buildings on the farm, the lay-out may be similar to that 
represented on the following plan 
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Chapter Four 


Utility Breeds of Poultry 


Xhe number of breeds and vanetics of breeds of 
fowls IS large The majority are of interest only for exhibition 
purposes , few are of value to the commercial producer, and 
of these only about eight occupy a prominent position m the 
industry The mdustry has, in fact, been built up on these 
breeds and their crosses 

From time to time certain breeds receit e much pubhcity m 
the poultry Press, their breeders giving glowing accounts of 
the wonderful qualities the birds arc said to possess The 
poultry-farmer should not be misled by other people’s en- 
thusiasm for their favourite breed Such statements as ” this 
IS the coming breed for commercial purposes, it is the perfect 
dual-purpose fowl should be accepted with reserve Should 
he believe that a new breed or new variety may become of 
economic importance, he should invest m one or tvso pens m 
order to gam first-hand expcnence and to assess public de- 
mand 

Many breeds have enjoyed short lived popularity in a very 
limited circle, and a man mav easily ** burn his fingers ” by 
taking up a breed on an extensive scale before it has proved its 
worth on the farm 

The poultry -man dependent on his birds for his living should 
select breeds or crosses that arc kept by others in a similar 
position, and disregard the claims of newer breeds until his 
business is well established He may be assured that the 
popular commercial breeds that constitute the stock in-trade of 
the poultry-farmer have earned their popularity They arc 
breeds of real economic value on which be mav rely for a fair 
return under good management 

The beginner w bo w isbcs to become a pcdigrcc-brccdcr should 
choose one breed and devote his time to it rather than divide it 
between two or more breeds 
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He win find that one breed will proN-idc him with plenty of 
work and scope for his skill and enterprise for many )cars. 
Probabl) when lie has established his own strain he will not 
wish to introduce other breeds, especially if he hopes one day 
to become a pedigree-breeder of high repute. However, when 
he has reached his first objective he will have gained sufficient 
knowledge and experience of breeding and the business side to 
judge whether or not a second breed is desirable. 

^^ore rapid progress will be made in stock improvement by 
working with one breed. Demand for cross-bred stock can be 
met by the introduction of cockerels from a breeder of high 
standing in the industry, and if his stock proves to produce 
superior crosses, cockerels should be purchased from him each 
vear. 

This policy of specialization in one breed is advised not only 
for beginners but also for all breeders operating on a small scale. 

A measure of tfic commercial importance of the utility breeds 
is obtained from the number of entries in tlic la> ing trials. 

The following tables show the rcprcseni.ition of iJic breeds at 
three of the principal trials, 1958-59: — 
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Utility Breeds of Poultry 


Table ii {contd) 

Poultry Prodiriton and Progeny Trials 


Brccti 

1958 59 Parent Test 

Progeny Test 
(progeny of 1957 58 
parent stock) 

No of 
entries 

Vverage 

1 egg pro 
ducuon 

I Mor 

talit> 

1 No of 
' birds 

Average 
egg pro- 
duction 

Mor 

tality 

Rhode Island Red 

516 

'’3043 

569 

840 

jg"* 75 

■ 20 I'’ 

L ght Sussex 

3,^ 

•>13 14 

! 865 

360 

200 44 

It 43 

Buff Rock 

36 

215 83 

1 tl II 

60 

187 70 

13 33 

INew Hampshire Red 
jNorth Holland Blue 



1 

"O 


20 00 

12 


1 — 

— 




^\'hlte LcRhom 


: 214 86 

*346 

220 

'S 3 45 

1545 

Black Lcfthom 

■8457 

1 26 67 

IDO 

180 93 

15 00 

Bro TT Leghorn 

tso 

19 « 53 

i 667 

IDO 

16645 

14 00 

Ancona 

13 

1 75 

1 *5 00 

SO 

88 jO 

20 00 


A\ erage product on 

'’t6 4 per bird 

\\ erage egg production 
190 44 per bird 


It ^vlll be noted that the Rhode Island Red is the supreme 
commercial breed of the day Other breeds fall far behind 
It numerically The Sussex, principally the Light variety, is its 
nearest nvil in heavy breeds, followed by the White W> andotte, 
Buff Rock, North Holland Blue and New Hampshire Red 
Among light breeds the White Leghorn holds pride of place 
Its status has improved enormously in recent years, superior 
strains being in great demand for crossing 

The Brown Leghorn is also favoured for crossing, usually 
with the Light Sussex and Rhode Island Red, but as a pure 
breed it is not so ividely kept as the White variety 

The Black Leghorn has lost much of its former popularity 
due to the increasing preference for white or light coloured birds 
for commercial production 

These breeds and their crosses fulfil the requirements of the 
majority of pedigree breeders and commercial producers, and 
the beginner will do well to select from this short list the breed 
he intends to take up 

The term breed, houever, is losing much of its significance 
m commercial arcles Newer systems of breeding for the 
production of so called hybrid strains have resulted in a 
movement awa) from breed names in the description of cross 
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bred poultrx to strain names or numbers. This matter is 

discu<scd in Chapter Sc\cn, 

Hcas’j* Breeds (Commercial). The Rhode Island Red. Tliis 
is an .\incrican breed that, as far as can be traced, s\as the 
result of mating the Red (Partridge) Cochins and Malays uith 
the common fovsl of the district. About 1891 they vcrc ex- 
hibited at Philadelphia under the name of Golden Reds. Ten 
Ncars later a standard \sas established for the breed and a Club 
was formed in its interests. It was admitted to the American 
Standard in 190J, 

The Rhode was introduced into Britain at the end of last 
ccntur\, but was kept largely for c.\hibition bj a few* breeders. 
About 1910, howeser, the breed began to m.tke headway on the 
show bench and in the utility field, and demonstrated its 
economic qualities at la\ Ing trials. Since those early da) s it has 
made continuous progress, and now occupies tlic most eminent 
I>osition among commerci.d fowls. 'Phis it has acliicvcd on 
account of its great stamina and producti\c ability. 

llie bod) is long, broad and deep, and Uic tail is carried 
rather low. The plumage is short, tiglit and glossy. Colour 
in miht) strains is \cr)' sarlablc. The breed standard demands 
a brilliant rich red, but perhaps it is needless to add that the 
m.ajoni) of uiilit) strains cannot cl.ilm to conform to the 
colour dcinnndcd on the show bench. 

.\t one time many commcrci.nl strains were of \cr) poor 
colour— rather brown than red. In recent )cars considcr.nblc 
improvement has been cifcclcd. 

’lo what cMcnl ntililv strains should be bred for colour is a 
lughl) controvenial subject, not within the province of this 
vsnrk lo discuss. .\s in other commercial breeds, grHKl hc.ihh 
.nnd .ill that it implies, .ind high production must !>r main- 
t.nmcd. so tint it vioiild Iw unrc.nsonabic to insist on the rich 
red plumage in the light of enisling knovslcdgc of genetics. 
.Nrvcrtliricss, unless the breed is to lose its idcniitv, breeders 
c.innot .nffoinl to ignore tlic colour fat tor. 

Ilic Khtxle h IS vcllow flesh .nnd legs and a high breast. Ixme. 
Tor tlicse rc.noms it is not a fin!-el.iis t.ablr fiiwl. 'Hie stnnd in! 
weights .ire cock HI lb , cockerel H lb , lien Cl lb , pnllrt r,l Ib 1 
• l >t * a*»i « t* 'T I Jivrfaf* ter c! « » f I tn’i « ( nr n 'ftijl j, ,< 
U1 a’'i ,« r ttafv'ar J teft^^l It ' taUrf rrf— > i . Ur- I’i-J tJjl, 
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TJicrc arc both single- and rosc-comb \ arietics, but the latter 
was nc\cr popular. The deep-tinted brown eggs are of 
excellent size and texture 

The Rhode Island White was admitted to the American 
Standard in 1922. Although white plumage is a desirable 
feature, the variety has attracted little attention in this countr) 
The White W^andoUe The White ^Vyandotte is a sport of 
the Silver-Laccd ^VyandoUc and, as its name implies, it 
originated m America 

The first specimens of the SiKcr-Laced arc believed to have 
been the result of crossing a Sebright Bantam and a Cochin 
hen Subsequently Dark. Brahma and Silver-Spangled Ham- 
burgh were crossed with the progeny of the first mating 
^Vhcn first introduced in America and Britain the Silver- 
Laccd, although an attractive variety, did not make a wide 
appeal, and it was not until the advent of the White that real 
progress was made. , , 

With the coming of the White variety the breed quickly 
attained a position of importance Although some strmns laid 
small eggs — attributed to the influence of the Sebright Bantam 
—It was a prolific layer, and for some years shared vvith the 
White Leghorn the premier posiUon among commercial breeds 
Together it may be said that they were the two breeds on which 
the poultry industry was founded 

Some thirty yetirs ogo the White Wyandotte was ubiquitous, 
being found on almost every poultry-farm Unfortunately, 
Its populariti was the cause of its decline Newcomers to 
the industry almost invariably bred White Wyandottes. and 
they bred for egg production, while ignoring stamina 
The result was that it began to deteriorate, and no very 
great effort was made to arrest its decline and repair e 
damage that had been done Instead, the majority ot 
breeders discarded it in favour of the Rhode, then coming 


the fore 

To-day the breed occupies a comparatively low place among 
commercial breeds This is regrettable, because in tis hey-day 
It was second to none as a layer and far superior to e 


as a table bird , , ,,, 

The Wyandotte is shorter and more rounded in^^e body t 
the Rhode It has what is known as a cob y app 
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bred pouUn,' to strain names or numbers. This matter is 

discussed in Chapter Seven. 

Heavy Breeds (Commercial). The Rhode Island Red. This 
is an Amcricati breed tliat, as far as can be traced, was the 
result of mating the Red (Partridge) Cochins and Malays with 
the common fowl of the district. About 1891 they were c.\- 
hibited at Philadelphia under the name of Golden Reds. Ten 
)cars later a standard was established for tlic breed and a Club 
vsas formed in its interests. It was admitted to the American 
Standard in 1904. 

The Rhode was introduced into Britain at the end of last 
centurv’, but was kept largely for c.\hibition by a few* breeders. 
About 1910, however, the breed began to make headway on the 
show bench and in the utUUy field, and demonstrated its 
economic qualities at la) ing trials. Since those early da\ s it has 
made continuous progress, and now occupies the most eminent 
position among commercial fowls. Tliis it has achieved on 
account of its great stamina and productive ability. 

Tlic body is long, broad and deep, and tlic tail is carried 
rather low. The plumage is short, tight and glossy. Colour 
in utility strains is ver)* \ ariablc. Tlic breed standard demands 
.a brilliant rich red, but perhaps It is needless to ndtl that the 
m.ajority of utility strains cannot claim to conform to tlic 
colour demanded on the show bench. 

.At one time many commercial strains were of ver)* poor 
colour — rather brown than red. In recent )cars considerable 
improsement lias been effected. 

i'o what extent utility strains should be bred for colour is a 
hichl) controversial subject, not within the province of this 
work to discuss. As in other commercial breeds, good health 
and all that it implies, and high prrKluciion must be main- 
l.unrd, so that it would l>c unrc.asonablc to insist on the rich 
red plumage in the light of existing knowledge of genetics. 
Ncvcrthelew, unless the breed is to lose its identity, breeders 
cannot affortl to ignore the colour f.ictor. 

The Rhode has vcllow llesli and legs and a high brc.ast-l>one. 
I'or these rr.wnns it is not a first-cl.xss table fiiwl, ’Phe st.indard 
wriglus arc cock fU ib., coclerrl H lb., hen Gl lb., pnlirt *,1 lb.* 

> !i/f tJiii ami t (h'r 1 wt>xI i if I irt!» * f ttpn.rt rm*! „ 

m ijJ'> railn-f li'l iSr itatviani 11 e Uvrt trf'rt t ■ ri*ul!fy f3 jt. 



Utility Breeds of Poultry 77 

There are both single- and rose comb \arieties, but the latter 
was never popular The deep-tinted brown eggs arc of 
excellent size and texture 

The Rhode Island White was admitted to the American 
Standard in 1922 Although white plumage is a desirable 
feature, the variety has attracted little attention in this counti*) 
The White Wyandotte The White Wyandotte is a sport of 
the Silver-Laced AVyandotte and, as its name implies, it 
originated in America 

The first specimens of the SiIvcr-Laced are believed to have 
been the result of crossing a Sebnght Bantam and a Cochin 
hen Subsequently Dark Brahma and Silver-Spanglcd Ham- 
burgh were crossed with the progeny of the first mating 
When first introduced in America and Britain the Silver- 
Laced, although an attractive variety, did not make a wide 
appeal, and it was not until the advent of the White that real 
progress was made , , , , 

With the coming of the White variety the breed quickly 
attained a position of importance Although some strmns laid 
small eggs — attributed to the influence of the Sebnght an am 
—It was a prolific layer, and for some years shared with the 
White Leghorn the premier position among commercial breeds 
Together it may be said that they were the two breeds on which 
the poultry industry was founded 

Some thirty years ago the White Wyandotte was ubiquitous, 
being found on almost every poultry farm Unfortunately, 
Its popularity was the cause of its decline Newcomers to 
the industry almost invariably bred White Wyandottes, and 
they bred for egg production, while ignoring stamina 
The result was that it began to deteriorate, and no very 
great effort was made to arrest its decline and repair the 
damage that had been done Instead the majority of 
breedL discarded it in favour of the Rhode, then coming to 

the fore , , , 

To day the breed occupies a comparatively low place among 
commercial breeds This is regrettable, because m its hey-day 
It was second to none as a layer and far supenor to the Rhode 

as a table bird , , , 

The Wyandotte is shorter and more rounded in the body tha 
the Rhode It has what is known as a cobby appearance 
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Although its flesh is yellow, il has not tlic depth of pigment 
of the Rhode, and given a suitable diet a white-fleshed bird is 
easily produced for table. It has a more compact frame and 
lower breast-bone than the Rhode, It has a rose comb. Some 
individuals, however, are not pure for this factor, and a variable 
proportion of single combs may appear from certain matings. 
The single comb is a breed defect, and sucli birds should not 
be used for pure breeding, although they arc quite suitable for 
crossing. 

The breed — or many strains of It — is handicapped on account 
of low fertility. There is no doubt that, broadly, the Wyandotte 
is not so fertile as other popular breeds, but despite tlic fact that 
the inheritance of fertility is extremely low, it is probable that 
careful selection would cffccl improvement, if only for the 
reason that it would improve vigour. Some breeders have 
succeeded in maintaining high fertility in ilicir strains. 

In common with other commercial breeds, the ^Vyandottc 
has suffered at tlic hands of the novice and the extremist. 
Ilody-wciglit is f.ir from satisfactoiy’ In some strains, and birds 
th.ai bear the stamp of the LcgJiom arc not uncommonly seen. 

Whctlicr or not the breed will cN'cr regain its former position 
in tlic indusir)* Is doubtful, M present tlicre is no evidence of 
its revival. The industr>' will be |)oorcr if it allows this famous 
breed to p.iss into oblivion. 

The standard weights for the breed arc: Cock 8-9 lb., 
cockerel Gl-yJ lb., hen 7 lb., pullet 5I Ib. 

llic brccil lays tinted cegs. 

Other sariclics of llie ^Vy.^n(Iottc .nrc the Gold-I^icctJ, Ilu/f- 
I-acexl, Partridge, Silscr-Pencillcd, black, Columbian, lUuc, 
lUuc-I-aird and Red. None of these varieties is ofvahic to the 
commercial breeder. 

The I.t«ht Susfex. TJjc Susstx is a IlritiOi hrccrl, the Light 
\ .mci\ being the m(«t popular. It h.as been brctl in (he south- 
castcni touniics of Irngkand for a grc.at many largely f«»r 

the prodmtion of table-poultry, its cxcellencr for this puqxrtc 
being ijnsurp.is<cd. 

It IS rloscb relaictl to the Dorking— Indcetl, alxuit a hundrcil 
^c.srs ag»» .a s.aricts of this brretl in wIiIlIj the fifth toe w.is 
.ab'cnl w.as known .as llir Sussex or Surrey ff)\\l. 

brrs! for m.iin sc.in for its table qu.illties, in coniparaiiveb 
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recent times it attracted the attention oftnc pedigree bucJ 
Avho quickly created the modem Light — tJi^ t 

utilit) fowl 

The egg production of the leading strains of thi^ varictv n 
compares fa\ourabl\ with that of other breeds 'V fi 

a\crage of about i8o eggs per bird may reasonably be c> 
pected From some strains the output exceeds 200 

^Vhcn the table type of Sussex was first bred foi egg produc 
tion there was a marked tendency to loss of body size Some 
of the pens entered in the laying trials showed the effect of 
breeding for egg production The birds were small and far 
from being the true Sussex type 

Fortunately, breeders were aware of the danger confronting 
them, and it is to their credit that the quality of the stock has 
been improved in recent years Some strains, however^ are far 
below the Sussex standard, indeed some of the birds could not 
be desenbed as true Sussex, since in body conformation they 


resemble crosses with the hght breeds 
The Sussex Club has done sterling work m safeguarding the 
interests of this famous breed The Club has niade 
effort to discourage breeders from creating the small bodied 
“ sprinter ” type and breeding for exaggerated exhibmon 
points — a policy that has resulted in certain other breeds falling 
out of favour The Club’s standard for the breed is one wth 
which the utility breeder can, and indeed must, conform li he 
IS to retain his position among Sussex breeders 

The body of the Sussex should be long and deep, ^v Ith a Hat 
back and long, straight breast It should be a ig ir , 

although not coarse or too long in the leg , , t 

The body colour should be pure white, ^ 

the neck hackle, wings and tail The skin should e w ite an 
of fine texture The eggs are tinted and of good average size 
The breed has a single comb of moderate size e s an ar 
weights are Cock g lb and upwards, hen 7 lb and upwards 
In addition to the Light, there are the following '^neties 
Red, Speckled, Brown, Buff and White, of which only the 
^Vhite IS of economic importance , 

This variety is a “ sport ” of the Light, and is already fa% oured 
by a number of poultry farmers It should a tain ^ 
prominent position in the industry, as it has all the qua 
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the Light, and satisfies the requirements of those looking for a 
first cliss genet'll purpose fowl Being dcioid of markings, 
the breeder is not tempted to select for the finer breed points, as 
far as feather is concerned He can concentrate on sliapc, size 
and productive ability 

The White Sussex, m common with the Light, should be 
pure for the silver factor, and therefore give sc\ linkage when 
mated with ** gold ’ males 

Some strains arc impure for this factor and will cause con- 
fusion w hen scxing day -old chicks The breeder contcmpla ting 
introducing this variety should be assured that he is purchasing 
a strain pure for silver 

The Pljmoulh Rod This is an American breed, believed to 
have been produced by crossing the American Dominique 
and the Black Cochin Investigation, however, suggests that 
other breeds were concerned with its evolution, and that there 
were several distinct lines or families 
It IS said that four lines were united about 1878, resulting in 
the Rock, which has taken its place in the ranks of the utility 
breeds 

The Barred Rocf The Barred Rock, for nianv years one of 
the most popular vanctics in Amcnca and cspceiatly in 
Canada, no longer holds tins position on account of the colour 
of the crosses with the breed As in Great Bntain, there is 
increasing demand for white or light coloured crosses, both for 
lablc poultry and egg protluciion 
A number of British breeders have imported Canadian strains 
Some have crossed them with British strains, but it is quite 
evident that the two varieties arc distinct 

In Canada some remarkable records of egg production have 
been obtained under the Record of I'crFormancc (HOP) 
scheme of the Canadian Government 

I here IS considerable difference between ilie Canadian anil 
Bniish type, the former being csscninlly a utiliiv bird while 
the latter is most commonlv seen m the cvhibition pen 
In Bntiin the brcctl has failed to gain great popularity, 
although there have been a number of excellent pens entered in 
laying trials 

riic Barred Rock is the basis of die aijto-scxing brertli and 
some breeders became interested in u on diis account But 



The Rock is n large, rather tail fowl, \vith a dce|>, loaj, aij 
squarely built body. It possesses an abundance of bone, aiKl 
fineness in this respect should not be permitted in the breeding- 
pcn. 

The barring should be uniform throughout, with a greyish 
under-colour. 

Compared with the more popular utility breeds, it cannot be 
said that llic Barred Rock is a prolific layer, as a perusal of 
laying-icst reports will show. Moreover, in some strains egg- 
size leaves something to be desired. 

Having regard to modem trends, it cannot be said that the 
variety has a bright future. It has little to offer the breeder of 
commercial stock. 

Standard weights: Cock 9-10 lb., cockerel 7J-9J lb., ben 
7“S lb., pullet 6-7 lb. , 

The Bujf Rock has always enjoyed popularity as the farmer s 
fowl on account of its hardiness and utility qualities. It is a 
first-class dual-purpose variety that has made consi era e 
progress in recent years, thanks to the attention ^ 

some of our leading pedigree-breeders. 1 1 is a breed that s ou 

be kept by many more poultry'-farmcrs. It desen-’es to e more 

popular. A good strain will give an average egg pro uc^ ion 
equal to or better than many otlier breeds that have recei\e 
greater publicity, while, despite its yellow skm and le^, 
provides an excellent bird for the table, even if it 
described as first-class material for those markets m w ii 
premium is paid for white flesh. 

As its name implies, this variety should be buff throug 
a golden buff, not the pale, washed-out colour seen in 

. o!hcr varieties of the breed are the ^Vhite. SUver-Peneffled 
Partridge, Columbian and Blue. With the excepbon ol toe 
White all these are, however, purely exhibiuon vaneties , y 
are not bred for utility purposes. 
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The White Rock This \'incl), used c\tcnsivel\ m the 
United States ^nd C'ln'idi for the production ofspccnl t'lblc- 
pouhr) (broiler) strains, his rcccntl) assumed coiisidcnblc 
importance for the same purpose m this country 

Certain breeders catering for the table poultr) producer arc 
using the AS lute Rock for crossing with meat strains of Sussex, 
New Hampshire Red and Indian Game crosses It is also one 
of the breeds used in the production of special meat type 
strains of cockerels for mating with flocks for the production of 
table chicks 

Strains differ widcl) m quality, both witli regard to bod> 
conformation and ratio of meat to bone 

Dominant white strains ha\c been de\ eloped Their 
supenontj for table poultry production is patent 

Rut not all strains offered as dominant white arc pure for 
this character Care should be exercised in choosing a source 
of stock, for some I\httc Rocks produce quite an amaring 
\anclN of coloured birds among their cross bred oflspnng 
The Orpington The Orpington was onguiatcd b> the late 
W illiani Cook, of Orpington, Kent He mated Minorca cock^ 
w ith Rlack Rock hens and the progcin of this cross w iih clean 
legged Black I angshans Tins produced the Black Orpington 
The original breed was of great utihl> value, but the intro 
dtietion of Cochin blood for the pur|>osc of mercasmg the si^c of 
the breed resulted in the loss of its commercial qualities 
The Auslralorji — the original Black Orpington—- was ex- 
ported to Australia where U gamed a higli reputation m tlic 
laving trials The breed has since been brought back to its 
native land, but has failed to gam populaniv 
To dav the Black Or|ungion is ciacntnllv an exhibition foul, 
large, coanc in bone, and slow to mature 

The Buff Orpington which \Nilham Cook claimed to have 
evolved from Gold Spangled Haniburghs Dirk l)ork!ni,s md 
BiiflT Cxacliuis, was a fint class ulilits brccsl m its tune It was 
one of the most popular breeds of the dav It posscxsal great 
stamina was a goo<l layer and a splendid table fowl, hiving 
white skin and legs 

I he brcctl IS one that should have rciamcd us imjiuhni) 
Unfortunalcl>, the fancier niinwl it by hreahng for great sire 
achieved b> the further infusion of 0>chm hi mmI Its iiiilu\ 
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Js'orth Holland Blue. This Dutch breed, of fairly recent 
creation, was brought to this country in the 1930s. 

It appears that a number of breeds ^^erc used in its c\olution, 
and, being still comparatively new, there is considerable 
difference bcU\ccn the quality of the a\ailablc strains. A 
standard has, however, been adopted for the breed. In 
general appearance the birds resemble Barred Rocks, although 
the barring is not so regular. 

This breed was first imported as a table bird, but has since 
been dc\ eloped as a utility breed. It has white skin and legs, 
the flesh being abundant and of fine quality. It is built on 
substantial lines, with a broad, deep body and flat, horizontal 
back. Unfortunately, in some strains birds have more or less 
feathered legs, and w hen killed at certain stages of grow tl» dark 
stubs detract from its value for the table. Light feathering on 
the shanks is accepted by the standard, a point that will handi* 
cap the breed for commercial purposes. 

The North Holland ^\^ulc is a new' variety not yet bred on a 
large scale. It may eventually supersede the Blue, since it 
more completely fulfils the requirements of the tablc*poulir>‘ 
trade. Most bu)crs prefer white or Hght*colourcd birds. 

The standard weights arc: Cock Bl-ioJ lb., cockerel 
lb., hen 7-~9 lb., pullet G-0 lb. 

The Marans. The Marans fowl is of medium size, having 
while flesh and clean legs, with cuckoo or barred plumage. It 
is a compact bird, fairly low on the leg, with medium length of 
body. 

It is a good tabic fowl, but cannot be described as a grc.il 
la>cr comparctl with the more popular brcctls. 

An outstanding feature of the breed is its egg colour— a deep 
rich brow n lh.il so man) people find ntlmctiv c. Unfortunately, 
in common with other breeds that lay scr>' deep brown eggs, 
.as egg production b improved, (he shell colour becomes lighter, 
and as a consequence (he more prolific iridisidu.ils do not pro- 
duce eggs of the deep colour for which this breed is well known. 

Tlic stand.ird weights arc: Cock 8 lb., cockerel 7 Ib., hen 
7 lb., pullet 6 lb. 

Jersey Giant. Tim b the brgest of ibe Amcric.an breeds. It 
was developed from Asiatic brccsb, and Ins att.ainal immense 
size. Tlic stnndartl s»cJgbl for the rotk is 13 lb , the ccvkcrcl 



possess in greater measure. , ^ ^ 

These breeds lay deep rich brown eggs, but not sufficicni. o. 
them for the man who relics on his birds for a living As 
already mentioned, regarding the Marans, as egg production is 
improved, so the colour of the eggs becomes paler. Some 
good layers produce eggs of a very washy hue. 

The Indian Game. The Indian Game is used for crossing with 
the Light Sussex or other white-fleshed breed for the production 
of table birds of the very highest quality. It is of no value for 
commercial egg production. 

The Indian (or Cornish) Game originated in Cornwall about 
the middle of last century. It was created by crossing the 
Malay and English Game. , - 

It is characterized by its tight feathering, great ^ J ® 

shoulders, width between the Icp and depth and "i t o 
body. Its breast is remarkably broad and deep and carries an 


exceptional amount of flesh. , . , , 

Owing to the compactness of tlic body, the birds ia\c 
deceptive appearance, and few’ people without axpcncncc 
would be able closely to estimate their weight by 
The standard weights arc: Male 8 lb, (minimum), fema c 

(minimum). , , , „ 

Old English Gamt. This is a smaller breed than • 

Game, but nevertheless is often used for crossing ° 
purposes, when it produces birds ofvcr>' good quality. S 
lie in the range of about 5I lb. for cocks down to a ou 
for pullets. , 

The Light Breeds (Commercial). The hgM 
slilutc a numerous cLass, but, as with the hca\^ rcc< • ‘ 

of importance for commcrcual purposes. In this c a 
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several breeds that arc worthy of greater attention than thc> 
have so far received from utility breeders. 

For some years the popularity of all light breeds declined 
because the heavy breeds were regarded as more economic, on 
account of the greater value of the hen when no longer profit- 
able for egg production. While that is undeniable, it should be 
remembered that this advantage of the heavy breed is more 
than countered by the low'cr food consumption of tlic light 
breeds for each dozen eggs produced. On average a 4^-5 lb. 
bird will cat about 10 per cent less food than a 6-Ib. bird 
laying the same number of eggs. 

Other factors being equal, the small bird therefore produces 
eggs more economically than the large bird because less food is 
required for body maintenance. Tljc higher market value of 
the larger bird docs not compensate for the higher feed con- 
sumption. 

Today light breeds, light-heavy crosses and the rather smaller 
type of heavy breeds arc in greater demand than formerly on 
account of tlicir lower food consumption. They also require 
less house room. 

It is a little unfortunate that the light breeds arc so commonly 
described as non-broody. They arc not so, but are certainly 
far less broody tlian the heavy breeds, tliough ilic broody instinct 
has not been eliminated. Taking a large commcrdal flock, it is 
probable ilial less than 5 per cent of the birds w ill become broody 
in the course of the year. Naturally the percentage is very v’ari- 
able. Some strains show much more broodincss than others. 

Ail the light breeds arc more active and nen'ous than the 
heavy breeds, but become quite docile under good manage- 
ment. They hay white eggs. 

The White I^^hom. The White Leghorn, tlic most f.imous of 
llic light breeds, shares with the ^Vhitc Wyandotte the distinc- 
tion of having made poultry prcKluction a great industry. After 
(he 191J-1O war these (wo brcalt were to be found on most 
poultry -farms, and many kept no others. Tlic ^Vhitc Lcglioni 
was (he commcrcml cgg-larmcr’s fou). It w.as llic rgg- 
machme. 

The Leghorn is .an It.alwn r.acc orfov>h fin! imjwrtnl into 
Amcrua about 1835, ami later from America into llrit.vin, 
where It IS believed they were crowctl with oilier breob, 



Its popularity pro\ed to be its doNviifall t'Jr t-ie ^ ^ > i tn i 
breeders concentrated on raising its alreadv hig i egg 

tion They disregarded other characters Selccticp wa oa cc 
largely, and in most instances entirely , on the trap nestr^ o a 
breeders competing with each otlier in advertising sp cta^u <xr 
records, and the public aided and abetted them The egg 
record was the sole arbiter of value The higher it was t iw 
more the public were prepared to pay for the stock 
It IS no exaggeration to say that the \N hitc Leghorn la o 
^slthstand, or perhaps it would be more correct to say was 
expected to withstand, more abuse of tlic fundamental pnn 
ciplcs of breeding than any other breed in the history ot the 


The inevatable consequence of years of 
breeding began to reveal itself in due course The ir s 
body size and stamina The eggs became smaller and the 
shells thinner Hatchabihty and rcarability dee med, mU 
there was an ever increasing death rate among a u ts 

As the quthts of the birds detenonted, so thej P^P'’' , 
■ty The majority of commercnl farmers . 

them, and most breeders, finding little deman or » 

repheed it with others becoming more 

breeders, however, did not follow this couisc ° , 

determined to make every effort to repair the 

had been done, and a few breeders have succcc c ,i,_ 

now some first class strains in thccountrv, but t loug i 
mav become more popular, there seems litt c breed 

ever regaining its former prominent position is a P 
It IS commonly used for crossing and m the make up o 
hybrids , * ilir 

The white varictv should be pure white in 
comb IS single, erect in the male, lopped m the female 
Hrgc, coarse combs sliould be avoided in male birtl 


D 
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Type in the Leghorn shows marked dificrcnces in the various 
strains, perhaps more marked than in many other breeds. 
This, of course, is undesirable, but it cannot be denied that 
some breeders have produced strains that do not correspond 
with the body conformation that should distinguish this breed. 

Far too many strains lack sire, the birds ha\ing narrow, 
shallow' bodies, cut away in front and behind. The body 
should be of medium size; in general outline it should be 
wedge-shaped, wide across the shoulders and having plenty of 
depth, especially in tlic abdominal regions of tlie female. 

The tail is full, well spread and carried rather high — at about 
45 deg. from the back. The squirrel tail — i.r., a tail leaning 
over the back towards the head — is a serious fault, and such 
birds should not be used for breeding. 

Standard weights are: Cock 7J lb., cockerel G-61 lb., 
hen 5i lb., pullet 4^-5 lb. 

The Black Leghorn. Tliis variety is not so popular as it was 
a few ) cars ago ow'ing to the greater demand for birds of wlutc 
or light plumage for intensive s>'stcms. Liglit-coloured birds 
arc favoured because they reflect light. This impro\cs llic 
lighting in dccp-Httcr and baitcr>' houses. Light or while birth 
arc also preferred by tablc-poultiy buyen. 

However, the Black Leghorn Is \cr>' hardy, a prolific la\er 
and hasgisen a good account of iisclfin Ia>ing trials. Egg-sizc 
is well up to standard, and generally speaking, body-size is 
salisfactor). 

The brcctl is reputed to be \cr>' nervous. The birds can 
casi!) be made so, and when frightened will fij over 6-ft. 
netting with the greatest of c.xsc. No well-managed flock, 
however, will be nervous, the poultrv-man who knows his job 
will soon have a flock vlociic an<l friendly. 

The Black Leghorn was inueli used for crossing with the 
Rhode Island Red. It is not widely kept to-d.jy. 

The Bioirn The Brown I.cghf>rn is a very altrartivc 

vanctj It IS not bred ocicmhcJ), but the .average qn.alit) of 
commert lal str.uns is high. 

It IS .a gootl laser of large eggs, average prfxlutiion lieing 
pcrh.ips fifteen or lwcnl> rggs lower th.in the While. It it 
very hnrdv. 

Being .V “gold” hrcctl, the coikercls are frcrpicmly mrd 
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for crossing with “silvers” for sex linkage (see p 103) The 
Brown Leghorn X Light Sussex is the best known of these 
crosses 

Type is, of course, similar to that of the White, and the 
standard weights for the variety are the same, although some 
strains of the Brown are smaller than they should be Head 
points are not usually quite so well developed as in the 
White 

The general body colour is a nch brown with well defined 
black pencilling The plumage of the male is very colourful 
The hackle and saddle feathers are rich red, striped with black, 
and the breast and under parts are a glossy black, as also is the 
tail 

The Exchequer Leghorn The Exchequer Leghorn is a sport 
from the White produced on the farm of Robert Miller, of 
Denny, Scotland, who bred from them He ivas of the 
opinion that, although breeding apparently pure Leghorns, 
there had been some years previously an infusion of Minorca 
blood, which was responsible for the mottled or chequered 
markings of some of the chicks Four or five of these chicks 
were found among as many thousands hatched in 1904, and 
since then the variety has been fixed 

The cock has very dark neck and saddle hackles, each feather 
having white in the centre, the breast, wing bows and thighs 
are white mottled with black The hen has a white ground 
colour splashed witli black 

Birds of this variety are good layers, and high flock averages 
have been obtained from them 

The Ancona This breed was undoubtedly evolved from 
common Italian stock, the Leghorn, which it so closely 
resembles in all clnnctcnstics except that of plumage 
markings 

Tiie late Sir Edward Brown said it would appear that 
fowls of this type were imported at least two decades before the 
Leghorn, specimens being exhibited in 1851 and subsequent 
years, and m 1861 at Birmingham The name is derued 
from that of the Italian port from v\hich the birds v%cre 
exported 

The Ancona is so similar to the Leghorn tint a separate 
dcscnption of type is unnecessary The ground colour of the 
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plumage is black, evenly ticked or mottled all over the body 
with white tips. Briefly, the breed is black, dappled with 
white splashes. The legs arc yellow, mottled grccnish-bJnck. 

For those seeking a hardy light breed that gives a good average 
egg production the Ancona may well be given more attention. 
It matures rapidly and, in common with other light breeds, 
has a ncr\’ous temperament, but, like others in its class, it soon 
settles down under good management. 

In more recent years the breed has achic^’cd some popu* 
larity in the commercial world for crossing. The Ancona 
crossed with the Rhode has proved its worth in the laying- 
house. 

The Minorca. Years ago this breed was one of the most 
popular in the countrj-. It earned its place on the farm and in 
the garden flock. It was a prolific layer of large while eggs. 
Unfortunately, its high utility qualities were destroyed by the 
fancier who bred for exaggerated show points. This, com- 
bined with the coming of the more prolific Leghorn, resulted in 
its decline. A few pens have been entered in the laying trials, 
but have met with little success. 

There is no doubt tfiat the Minorca has been used for out- 
crossing for the improvement of other breeds, especially 
Leghorns. 

The Dresse. TIic Bresse is a French breed deriving its name 
from the Bresse counliy to the south of Burgundy, where it has 
been bred for many generations. In France it is famous as a 
table fowl. It may appear to be rather small for this purpose, 
but the flesh is fine in taxturc and vciy abundant. I'Jic birds 
fatten vciy readily, and the fineness of bone is a feature plc.xstng 
to both producer and consumer. 

Giving to tlic .absuni prejudice against slaly-bliic shanks, the 
breed is not favoured in this country'. 'Hiis is to be regretted, 
for it Ls a most useful table fowl and a mcKicratc to good l.aycr. 

In .appearance the Bresse resembles the Lcgliom, although 
somewhat shorter in the leg and having rather smaller comb 
and lobes. The shanks arc dark blue-grcy in colour. 

Tlicrc arc four varieties -Black, ^Vhit^, Grey and IJhir— thr 
While being the most popular in Brimin. 

Weights nangc from alioul 5-fii Ih. for rocks to lb. for 
pullets. 
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The Legbar. The Legbar was evolved by crossing the Barred 
Rock with the Bro\vn Leghorn. Since both the basic breeds are 
comparatively numerous and prolific, the Legbar is bred more 
extensively than other auto-sexing breeds, and has received 
much publicity. 

What position this and other Cambridge breeds will ulti- 
mately occupy in the industry cannot yet be predicted. Much 
^vork still remains to be done before these breeds are brought 
up to the high commercial standard of the more popular 
breeds, and until this stage has been reached the poultry- 
farmer should not take them up on a large scale. If he is 
interested in these breeds, and perhaps the possibility of 
creating other auto-sexing varieties, he should first invest in 
one or two pens. Then he will be guided by experience. A 
standard for the Legbar was approved by the Poultry Club in 
1945 ' 

The birds arc very active and alert, and, as may be expected 
in view of the Leghorn blood, they have a rather nervous 
temperament. 

The body is wedge-shaped, wide at shoulders and tapering 
towards the tail. The breast should be broad and prominent, 
the abdomen full. 

The general body colour of the cock is pale straw barred 
with gold-brown, Uiat of the hen a dark or smoky grey-brown 
with indistinct barring. The legs and feet of the cock are 
orange or yellow; those of the hen orange, yellow or light 
wllow. 

The weights are: Cock 7-7J Ib., cockerel 6-64 lb., hen 5-6 
lb., pullets 4^5 lb. 

Importance of Strain. In any reference to breeds, the 
importance of strain or Family must be emphasized. A breed 
is as good or as bad as a breeder makes it. For example, not 
all strains of Rhode Island Reds arc prolific layers. Some arc 
poor producers, some excessively broody and some lack 
stamina. This applies equally to other breeds. 

Breeder A may have a strain of laying test winners. His stock 
may be capable of showing flock averages exceeding 220 eggs 
per bird under commercial conditions, provided the manage- 
ment is sound. But breeder B working witli the same breed 
may have birds of such inferior quality that the possibility of 
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making a profit from them in the laying house is remote c\cn 

under the best management 

Crosses and Hybrids While the pure breeds are the 
foundation of the industry’s stock, crosses arc taking an c\cr- 
increasmg part in commercial production of eggs and table 
poultry 

Probably about 90 per cent of commercial flocks compnses 
first crosses and the newer hybnd strains, some of the latter 
being produced on an extremely large scale 

First crosses and hybrids arc the best all round proposition 
for the man who desires the most economic production of eggs 
and meat, and if he docs not intend to breed from the birds, he 
will be well advised to invest in stock of this class 

Most breeders no^v specialize in the production of first 
crosses or the more complex crosses — hj bnds and strain 
crosses, some within dosed lines, / e , lines in which new blood 
has not been introduced for many years 
The breeding of pure stock is not, per se, an economic pro- 
position The pedigree breeder derives the major part of Ins 
income not from the sale of pure-bred slock but from supplying 
the commercial egg and table-poultry producer with supenor 
crosses of pure strains bred on pedigree lines 
But It is as important for llic buyer of crosses however 
designated to select the source of his stock with as great care ns 
when he IS buying purcs, because the value of the cross depends 
on the quality of the parent birds 

The follovving arc among the most popular first crosses for 
egg production — ^Vhltc 1 cghom > Rliodc Island Red, While 
Leghorn x Light Sussex, Brown Leghorn /. I ight Sussex, 
Brown Leghorn x Rhode Island Red, Rhode Island Red > 
Light Sussex, Rhode Island Red y White W’yandotte, Bulf 
Rock X Light Sussex, New Hampshire a Ijght Sussex 

Hybnd strains arc being used on an increasing scale b\ egg 
producers Thev arc knov^n by trade names and/or nuinl>cn 
of the breeders choice 

Crosses for table work are discusses! in Chapter I ighteen 
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Poultry Breeding 


Xhe Principles of Inheritance. In recent jears 
many new lines of approach to breeding problems have been 
formulated, all being designed to simplify the ^^o^k of stock 
improvement and to speed up the process. While the sincerity 
of the propounders of these newer ideas is not in doubt, in 
some cases they have caused confusion among practical 
breeders, and they have in fact succeeded in adding to the 
complexity of the very problems they hoped to make easier for 
the man in the field to solve. 

Nevertheless, scientific investigation has brought many new 
facts to light and shown that some old beliefs arc untenable. 
The breeder now has a much firmer foundation on which to 
build his stock-improvement programme, but even with the 
most advanced knowledge and in the most favourable circum- 
stances he cannot be assured of securing the results he desires 
except in limited degree. The scientist has not )ct succeeded 
in presenting a system of breeding that can be relied upon to 
achieve the breeder’s objective. 

The fundamental principles of breeding havx not changed 
with the passing of the years. No two birds arc c.xactly alike 
in all respects, and it is because of this variability that tlic 
breeder is able to improve his stock by selection of the parent 
bieds. He is, hov^cvTcr, concernod xHtb many chacscCcrs, 
since he must select first for health and then for halchability, 
rcarability, egg production, egg size, body sliapc, colour of 
plumage and so forth. He must select for all the characters 
his customers may demand ; he must try to produce a bird in 
which all the desirable characters arc balanced so to speak. 

\Vhcn selecting breeding stock there is a tendency to lia\c 
greater regard for one essential character than another equally 
essential character. That is the certain wav to stock deteriora- 
tion as every c-\pcncnccd breeder knows. He also knows that 
«13 




94 Modern Poultry Husbandry 

it is extremely' difliciiU to give due consideration to all traits 
of economic importance, and those nho succeed in doing so are 
indeed first-class breeders. 

If the breeder is to make headway it is essential for him to 
understand the basic principles of ins work—that is to say, the 
principles of inheritance, the transmission of characters from 
parent to progeny. 

The mating of male and female docs not result in a simple 
mixing of blood — the progeny docs not contain half tlic blood 
of the sire and half that of the dam. 

All licritablc factors arc transmitted by the union of male and 
female reproductive cells from which the ncu’ individual is 
built up by the process of cell division. The initial cell divides 
into two, two into four, four into ciglit and so on, imlil tlicrc 
arc many millions of cells in the adult bird all identical in 
heritable factors to the original fertilized cell. Blood and all 
body tissues arc formed during the multiplication of these cells, 
a process known as mitosis. 

In the act of mating, the reproductive tells of the male present 
in the semen arc ejected into (he cloaca of the female, traverse 
Uic oviduct and unite with the ovum (egg) shortly after it 
leaves the ovary. Although many spcrnmiDzoa arc present 
in llic semen, it is believed that only one fertilizes ilic ovum. 

The reproductive cells arc known as g.amclcs. iVhcn male 
and female gametes unite they form the “zygote”. This 
latter is the fertilized cell that, during incubation, develops into 
the chick. 

Gametes contain mimitc, thrc.id-likc bodies known as 
chromosomes. Tlicsc arc of two types: sex chromosomes, 
which, as their imme implies, arc couccnicd vvith the sex of 
llic progeny, am! ordinary chromosomes or auiosomcs. 

Chromosomes arc responsible for the transmission of all the 
characters of the o!Tspring, and since the number of rliar.iticrj 
far exceeds the nunilicr of chromosomes, each cliromosomr 
must contain a number of f.»c(ori or “ genes ”. In .addition to 
the determmatton of the primary scxu.al dincrenrr, genes .arc 
responsible lor cconomn fnlors, such as egg-yield, weight of 
egg, colour of shell, and cxiemal char.icieristics, including tvjK: 
of comb, colour of plumage, leg feathering and so on. 

What an indivulunl apiKao to hr from v5su.il insj)eciion nr 



Poultry Breeding 95 

from Its production record is termed its phenotype for the 
particular character Its genetical constitution for that 
character is referred to as its genotype It is not ah\a>s 
possible to deduce \\ ith accuracy the genotype from the pheno- 
typic appearance e\ en ^vith an external characteristic Thus a 
bird may have a phenotype for rose comb, but only a breeding 
test will decide whether it is pure or impure for the rose comb 
factor If, when mated with a single comb bird, all rose- 
comb progeny are produced, then this establishes its homozy- 
gocity for rose comb, but if both rose- and single-comb chicks 
appear, then the parent is heterozygous for the rose comb 
factor 

The relation between phenotype and genotype becomes still 
more complicated with economic factors, for the phenotype, 
as indicated by records, may have been depressed by unfavour- 
able environment, faulty nutrition and so on 

For many years it ivas believed that there were seventeen 
pairs of ordinary chromosomes in the domestic fowl, but later 
work has shown that some doubt exists as to the precise number 
One cytologisc has suggested that it may be as high as seventy 
odd For reasons which need not be discussed it has proved 
difficult to make accurate counts, but there is now general 
agreement that the number of pairs of chromosomes in the 
chicken exceeds seventeen An arbitrary figure of tiurty eight 
IS frequently accepted 

In addition to tlie ordinary chromosomes, the male cell 
contains one pair of sex chromosomes It is still question- 
able vshether the constitution of the female is one sex (X) 
chromosome per nucleus or one X chromosome and one Y 
chromosome, the latter not making any contribution to the 
determination of sex, but possibly containing genes fbr other 
characteristics 

The male gamete always contains one sex chromosome, but 
the female produces sex cells of tv%o types — namely, those 
containing one sex chromosome and those vsithout a sex 
chromosome The female therefore delermincs the sex of the 
offspring (In mammals the reverse is the case ) 

/^summg that an equal number of the two types of cell arc 
produced and that there arc thirty-ciglit pairs of ordinarv 
chromosomes — the number docs not affect the pnnciple — about 
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half the fertilized ova would contain thirty*cight pairs of ordin- 
ary chromosomes plus one pair of sex chromosomes, tlic other 
half would have thirty-eight pairs of ordinary' cliromosomcs plus 
one sex chromosome only. The first ty’pc trould develop into a 
male, the latter into a female. 

The effect of a mating may be represented diagrammatically 
thus : — 


d- $ 

MALE FEMAU 


ZYCCfTES 


GAMETES 


ZYGOTES 


MALE FEfcUlE MALE FEMAU 
rrc. rr. — rFFPcr or u.vrov of maij: and fimaij' citts 



^Vhcn the o^'um is fertilized, segregation .and re-assortment 
and recombination of the various /actors carrictl by the male 
and female gametes occur, and the various charaitcrs (hat the 
progeny ssill express depend on the manner in winch ilic^c 
factors arc arranged or ** sort themseb cs out 
This is ilic b.axis of the Mcndclian theory of inheritance. 
Mendel, an Austri.in monk, investigated inheritance in pc.u 
and other plants. The result oflm studies, publ 5 sl«e<l in inGG, 
was overlooked at the lime, but about lorMi liit wtuk was re- 
discovered, and the results were confirmcsl by other investi- 
gators. Mendel demonstrated the principles of inhcritancc- 
namcly, the segregation and re-assortment of the genes and the 
dominance of ccri.ain cbaracicrs. 

In 1902 Ihatcson sliowcd lh.at .Mentlel s hivsi apphctl ti» 
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inheritance in the animal world, and since that time many 
experiments involving the Mendelian theory have been carried 
out. Later work has shown that the inheritance of certain 
characters is far more complex than those with w'hich Mendel 
was concerned, but the principles he propounded are the basis 
of the poultry-breeder’s work. 

An experiment by Bateson and Punnett demonstrates simple 
hlendelian inheritance in poultry. They mated Black with 
White Rose-Comb Bantams, the progeny all being black. 
The progeny of this the first filial (Ft) generation did not con- 
sist of some black birds and some whites or a mixture of black 
and white in individual chicks. All were black, whether a 
black cock was used with white hens or vice versa. 

In this mating the factor for black suppressed the factor for 
white. The former is called a dominant factor, the latter a 
recessive factor. 

It is important for the poultry-breeder to realize that 
although the dominant factor suppresses the recessive factor, it 
does not eliminate it. The recessive factor is present in the 
progeny. It is merely hidden, and will c.\press itself in the 
second or Fa generation (the black Fi being mated together) 
in a definite ratio of three blacks to one white. The white 
birds of the mating, if bred among themselves, produce onl) 
white, whereas when the black birds of this (Fa) generation arc 
bred together about one-third arc black, the remainder pro- 
duce blacks and whites in the ratio of 3 : i. 

Birds that breed true arc known as homoz)gous, those that 
do not breed true as heteroz)gous. Thus the above mating 
produces homozjgous while, hetcroz>gous and homoz)gous 
blacks. 

There are many characters in poultry' that are dominant. 
For example, rose-comb is dominant to single, “silver” to 
“ gold ”, barring to non-barring, white skin to yellow skin. 

In the above example ofMcndclism only two characters arc 
involved. The inheritance of two pairs of characters is pre- 
cisely similar in principle, although of course more complex, 
since the number of different combinations of the characters 
concerned is greater. 

Suppose, for c.\amplc, that a single-comb white bird is 
mated with a rose-comb coloured. Rose-comb is dominant to 
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single-comb, colour to \\hitc, therefore in tlic Fi generation all 
the birds uill have rose combs and colour. 

^Vhen the F i birds arc mated together, segregation and 
re-assortment of the characters conform to tlie McndcHan law. 
Four kinds of birds arc produced * (i) rose-comb coloured, (2) 
single-comb coloured, (3) rose-comb white, or (4) single-comb 
white. They are produced in the proportion of 9 ; 3 . 3 ; i. 

The result of the mating may be set out in checker-board 
fashion (shown in Fig. 12). 



no 12 — MrsoruAV iMirRiTANcr 

Show mg the roulc of fmtms; 1 1 Iwrdt protluml by matint; iinijIe-cewTib xl.ifr 
with ro5r<<oml> rotourni 

C represent* cnniaimne tfie lattor lt>r c»>four. 
c represenfi not cnmatnwK ihc fjcJor for roJour 
R represents ejon efintaimnB tbe factor for rti«e>comb 
r rrprnenls rs;?s efl/fontamsne the factor f-jr rnir comb 

1 rom Fig t2 It twll be seen that ihc mating protlurrs.— 

I Iloniozygout for rosc-comb ami colour (sqinre j) 

2’ Homozvgom for rotc-comb ami Hctrmrvro'it for colour 
(squares 2 and y) ... , , 

A Hcta-oz\eoujforro'c*combamlcoloiir(squirrt^. 7 . loaiul 13'. 

a Hctcror\gou$ for mse-comb, Ilomo'tgout f»r rt.Jour (squun 
3 and g) 
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1 Homozygous for rose-comb, Homozygous for while (square 6) 

I Homozygous for smgle-comb, Homozygous for colour (square 

1 Homozygous for single comb. Homozygous for white (square 

i6) 

2 Heterozygous for rose-comb. Homozygous for white (squares 

8 and 14) 

2 Homozygous for single comb, Heterozygous for colour (squares 

12 and 15) 

There are thus g Rose comb coloured 
3 Single-comb coloured 
3 Rose comb white 
I Single comb white 

A simple example of the Mendelian law will show its practical 
value to the poultry-breeder 

Rose-comb is dominant to single, but every breeder of 
Wyandottes finds that a variable proportion ofsmglc-combs arc 
produced, despite the fact that he has selected only rosc-comb 
parents 

The inheritance of rose- and single-comb is independent of the 
sex chromosomes — 1 ^ , it is an autosomal pair of characters 
Thus the female can be heterozygous for rose-comb as well as 
the male, and the method of isolating the heterozygous females 
would be to mate them to a single comb male, and m the case 
of suspected males, to mate them to singlc-comb females Only 
those birds of either sex gi\ing uniformly rosc-combed progeny 
would be homozygous for rosc-comb 

The matter is far more complicated when several factors arc 
involved, for whereas with two characters one in nine of those 
birds showing both dominant characters m the r2 generation 
arc homozygous and could easily be identified by mating with 
birds having the corrcspondingrcccssivc characters, it wouftf 6c 
necessary to test about 500 r2 birds to find all the birds that 
were homozygous for four characters 

Punnett suggests that m these circumstances tlic breeder 
should not test more than onc-cighth of the number of birds to 
find which arc wanted, the brccticr’s procedure being guided 
in the mating of the J3 by whit he had learned from the Te 
generation Mating with a recessive will always show \\hcthcr 
or not a bin! is homozygous for a dominant rharacter 

Complementary Genes Flicrc arc complementary genes 
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responsible for exceptions to the general rule of the 9331 
ntio that occurs in the progeny of indisiduals of two different 
characters 

Bateson ind Punnett found that a White Silkic and \\ hitc 
Dorking are rcccssi\e Kites, but when crossed produced 
coloured progeny The explanation is tint two factors arc 
necessary for the production of colour, and these two breeds arc 
IS lute because they ha\c only one factor 
■\\ hen mated the two factors combine, and so produce colour 
Bateson and Punnett also showed that when the Fa birds were 
mated they produced coloured and white birds in the ratio of 
9 7 rcspcctiscly This is a modification of tlic 9 3 3 t 

ratio 

^Miiic Silkic and Wliitc Rose comb bantam when mated 
together produced white birds because both lack the genes 
responsible for the production of coloured plumage 
Expressed in different terms, it can be said that two genes arc 
essential for colour, one proxidcs the colour, the oilier its 
“dc\ eloper If one or both arc lacking the bird will bt wliitc 

All wliitc birtls however, arc not recessive The best l.nown 
example of a dominant white is the White Leghorn If this 
breed IS crossed with a coloured breed it produces white birds, 
altliough some show a little colour The cross with the Rhode, 
for example, usually shows red on the shoulders of the males, 
while females may have a Jutlc red in the breast and neck 
feathers The inhibition of colour is not therefore complete, 
altliough for practical purposes it may be so rcgardrtl 

When a cross with a IMiitc Jeghorn is rmted in the I2 
generation, barred birds ma\ appear in the progeny lliis is 
because the^\h^tcI cghorn is tisualh but not alw lys gcnclir illy 
btrre/J yet rwjJaww a jarJorjiolwbilJwi,' the /.vodurijow ofi cdour 
I urthrr ev idciicc of this w as obtained at the NoriJicni Breed 
ing St iiion Rcascheath, where closeK inbred Kite I rghonis 
prochn ed a luimbrr of barred progeny I hese Barred I eghorns 

bred true for the Inrnng factor, moreover, they give auto- 
sex linkage 

Some White Icghnms arc of gold or silver, bhcl or rn\ 
comtiluiion onh crtxs brcctling will reveal ihcir gcnrticd 

make up . , , , , 

The best example of incomplete donmniire iv dir b’lir 
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plumage of the Blue Andalusian. The blue colour is due to 
the partial suppression of the black pigment. When blues are 
mated together they produce black, blue and white offspring 
(the latter splashed wnth blue or black), in the proportion of 
I :2 : I. Blacks mated together produce blacks; splashed 
whites mated together produce splashed whites, the blues mated 
together produce the 1:2:1 ratio again. 

By mating blue with black, equal numbers of blues and 
blacks will be produced, or blue with white splashed, which 
produce equal numbers of blues and white splashed. When, 
however, blacks are mated with splashed whites all blues are 
produced. 

Blue is heterozygous, and the character cannot be fixed by 
selection. 

Interacting and Additive Genes. In modern poultry 
literature reference is frequently made to interacting and 
additive genes. The former are so described when two genes, 
each producing a specific effect, acting together produce a 
different or third effect in changing or modifying the characters 
wth which they are concerned. 

A typical example of interacting genes is seen in mating pure 
rose-comb and pure pca-comb birds. The Fi generation have 
walnut combs, but in the F2 generation walnut, rose, pea and 
single combs appear in the proportion of 9:3:3:!. The 
single combs arise from interacting genes; they are not the 
result of impure breeding of the parent stock. 

Additive genes all affect the expression of one character and 
are cumulative in their action. 

It is not the purpose of this book to deal fully with heredity 
in poultr)', but ^\ith this explanation of clemcntar)' principles 
the more practical problems may be considered. 

It ^^ill be understood that the breeder is concerned \vith 
factors or characters in his work. Many of these arc ^e^> 
complex and require further investigation in order to discover 
their beluiviour in heredity. Egg production, for example, is 
not inherited in the same manner as rose- or single-comb; it 
is a complex factor or, as it is often called, a multi-factorial 
character depending on the interaction of a )ct unknown but 
cvidcntl) large number of genes. 

Modem methods of selection of pedigree stock are moving 



102 Modern Poultry Husbandry 

an ay from the strictly' phenotypic approach to the genotypic 
and from the individual to the family. 

Mendclism ga\ e the scientist a new outlook ; it is still \ alid for 
many characters, but it must now be brought into partnership 
nith later knowledge presented by the population geneticist. 

Atavism, or the resemblance of the progeny not to their 
parents but to their grandparents, is readily explained. It is 
merely due to a combination of two or more factors possessed, 
but not expressed, by the parents. Tor instance, as we ha\c 
seen, a bird may be black, but carry' a factor /br w hitc, — />., an 
inhibitor of colour. Mated with a black bird of similar 
constitution, white may be produced in the progeny because 
certain individuals may rccci\c a double dose of white, so to 
speak, which inhibits the development of colour. 

Utrerston, or the sudden appearance of birds resembling their 
ancestors, is similarly c.\plainc(l, and must not be regarded as 
proof of the impurity of the parent stock. 

TeUgony rcfciis to (he alleged influence of a preWous mating 
on subsequent progeny*. It has been said that if a btid of one 
breed is mated to another of a different breed nnd later mated 
to one of the same breed, she will no longer breed true. That 
belief is completely erroneous. The sperm does not enter the 
blood ofllic hen. It rcrlilhcsthcoMim after it leaves the ovary. 
If no further mating takes pkatc, fertility will decline rapidly 
after the first week, and in due course all the eggs will be in- 
fertile. If (he hen is then m.a(cd with a male of her o»\n breed, 
sIjc will breed pure. 

A bird iliat proves a good breeder — that is to say, impresses 
Its good qualities on the progeny — is said to hc/rr/^/rn/, 'I hr 
cvplanation lies In tlic constitution of the germ rclU. It li.as 
nothing to do with (he appcaninccof rhe hirtfj on (he ronfrary , 
some of the best birds, judged by their visible chararlrrs, prove 
iiuhfTcrcnt breeden. 

Apparent Change of Sex. from lime to time jjisi.mrcs of 
the apparent change ofsc\ .arc reported. Usinlly the fetmic h 
conienied in this plicnomenon, the bird avniming (he i Inmetcr 
and beli.ujnur of a m.ilc. Such birds .are called “ifxk-heni 

Tlie condition is usu.nllv |Krinancnt, .md in pmriice jllcc irtl 
birds shouhl lie rullrd. It not profiiable li> irrp them s>ith 
a view to their psmiblc resumption of the frimlr st^tr. 
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If the birds are retained some individuals may start lapng. 
At times a cock-hen udth all the characteristics of the male, 
including crowing, will remain in this condition for a year or 
more; then it may moult into the normal plumage of the hen, 
assume the usual female characters and in due course start 
laying. The explanation is as follows: 

The normal characteristics of the two sexes are influenced 
by the respective sex hormones. The sex hormone of the 
female normally inhibits the expression of maleness, but should 
its secretion cease o^^ing to disease or other abnormal condition 



PiXotf ilodfm PouUry Ktfftig 

FIG. 13. APrARENT CHANGE OF SEX 


This bird was a l3)cr during her first season. Laier she assumed the char- 
acters of the male (lefi) and cro^^•ed vigorously. She remained in this con- 
dition for her second >car when she moulted, again assumed the characters of 
the female (right) and in due course began la>ing. 

of the ovar)', the bird assumes the characters of the male. The 
usual cause is an ovarian tumour, but any condition interfering 
\sith hormone secretion may be responsible. 

Although instances of “ cock-hens ” having fertilized eggs !ia\ c 
been reported, the author is not as>are of a case of complete 
SC.X reversal in whicli a hen has become a sc.\ually perfect cock, 
nor is he a\\arc of a case in which a bird which began life as a 
male changed to a fcm.alc. 

Sex Linkage. A mode of inheritance ^\hcrcb\ it is possible 
to distinguisli the sex of day-old chicks was discovered at 
Cambridge by Punncll in 1921. It is known .as sex linkage. 

The phenomenon is perhaps most rcadilv explained by 
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'iwi) from the stnctly phcnotjpic approich to the gcnot>pic 
and from the individual to the famil) 

Mendclism ga\ e the scientist a new outlook , it is still \ alid for 
man> characters, but it must now be brought into partnership 
with later knowledge presented b> the population geneticist 
Atavism, or the resemblance of the progeny not to tlicir 
parents but to their grandparents, is readily explained Jt is 
merely due to a combination of two or more factors possessed 
but not expressed, by the parents Tor instance, as we have 
seen, a bird may be black, but carry a fictor for wlntc, — 1 1 , an 
inhibitor of colour ^^atcd with a black bird of similar 
constitution, white may be produced in tlie progens because 
certain individuals may receive a double dose of white, so to 
spci\, wJjjfJi the Aadopment of colour 

Reiersion, or the sudden appearance uf birtls resembling their 
ancestors, is similarly c.\phmcd, and must not be regarded ts 
proof of the impunty of the parent stock 
TtU^ony refers to the alleged innuciicc of a previous mating 
on subsequent progeny It lias been s nd tint if a birtl of one 
breed IS mated to another of a dillcrcnt breed and htcr m itcd 
to one of the same breed she will no longer breed true T Int 
belief IS completely erroneous The sperm docs not enter the 
blood ofthc lien It fertilizes the ovum iftcr it Ic ivcs the ovary 
If no further mating takes plate, fcrtiluv \s,ll decline npidlv 
after the first week, and m due course a!) jhc eggs will be »» 
ferule Ifthchcn is then matedwitin nnlcofhcrnwn brcetl 
die will breed pure 

\ bird th It proves a good brccticr— tint is to sav, iinprcwes 
ns good qualities on the progem— is mkI to he I he 

expi ination lies in tlic comtiiutioii of the germ cells it has 
nothing to dowith the appearance ofthc bird, on the contnry, 
some of the best birds judged by their \isiblc charictcrs prove 
imhfTcrcnt breeders 

Apparent Change of Sex hrom time to tune instimrs of 
the apparent eh ingc of sex arc rcport«l bsn illy ilir female is 
conccnicd in this phenomenon the bird assuming the clnnrtcr 
and belnv lour of a male Such birds arc callrrl < rx 1 hens 
1 he condiljon IS mu dh |>ennanrnt and in priciicr dfrrtrd 
Inrds should lie culled It n »i prtifit ible to keep them wnh 
avicw to their jKKsiblc resumption of the frinalr slate 
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reference lo a popular sex-linked mating, the Rhode Island Red 
(male) x Light Sussex. 

The Rhode is a “ gold ** \ aricty, the Light Sussex a “ sil\ cr ”, 
and uhen the Rhode male is mated a silver hen it is 
possible to distinguish the sex of the baby chicks by the colour 
of the do\sn. The male chicks arc pale, silvery cream, re- 
sembling pure Light Sussex chicks, while the female chicks arc 
a w'arm browm-red colour, resembling pure Rhode chicks. 

If the reciprocal cross is made — that is to say, if the Light 
Sussex (male) is mated with the Rhode — all the chicks, irre- 
spective of sex, will be silver, like da) -old Light Sussex. 

Silver is dominant to gold, but the factor for silver is carried 
b> the sex chromosome of the female, and is transmitted to tlic 
male chicks onlj. The male transmits gold equally to both 
sexes, but the factor for silver which suppresses colour is 
received only by the male chicks. 

In order to obtain sex linkage v\ith a gold-silver mating it is 
essential lo use a true breeding (homozygous) “gold ” cock, 
although this docs not appl) to the Ijcn, because .in> silver 
hen,* whether pure bred or not, will give linkage with a gold 
cock. 


As alrcad) stated, (he silver factor is carried by the sex 
chromosome of the fcm.alc. The manner of its transmission is 
shown in Tig. 

There arc v arious sc\-!inkctl crosses by the gold-silv cr factors, 
but man) arc of more scientific than practical interest, for the 
reason that comparative!) few breeds have been bred up lo a 
commercial standard of egg production. 

'fhe follovMng .ire the most popiil.ir m.uings sex-linked !>y 
these characters. In every instance the imalc is given fini: — 
Bhode Jslard lifd a Lit^ht Sussex. Subject lo due care in the 
selection of the breeding stock, ibis is one of the most v.iln.ablc 
crosses It prwluccs excellent I.avenand table birtls. More- 
over, U IS verv reliable for sex linkage, and Ccw if .ui) errors 
sliould be made in separating the sexes m hatching time. 

For table birds Light Sussex hens m.a) he crossed with other 
varieties of the same brerti — Uetl, hnmn and Sjvrrklcsl 
Sussex cockerels. .\s none of the l.iiter varieties is a prolifit 
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the left 


lyji‘ fnillet chirk. 
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egg producer, they cannot be recommended for commercial 
purposes. 

Indian (or Old English) Game X Light Sussex. Essentially a 
cross for table birds. It produces birds of the finest class, 
suitable for a market that demands the best and is prepared to 
pay for it. Sex distinction of day-old chicks is similar to that 
of Rhode X Light Sussex. 

Broivn Leghorn X Light Sussex. Tliis mating is favoured by 
many commercial egg producers. The cockerels arc a sound 
proposition for the table trade catering for the smaller class of 
chicken. The day-old pullets arc a yellouish-brown with dark 
patch on the head, the cockerels arc pale yellow or cream more 
or less splashed with black. 

Broivn Leghorn x While Wyandotte. A useful cross for egg 
production, vvhilc the cockerels mt\kc fair table birds at twelve 
to fourteen weeks old. 

Unfortunately, While ^VyandoUcs, or many indiv-lduals of 
the breed, arc not true for the silver factor, possibly on account 
of an infusion of Leghorn blood by some breeders in order to 
improve egg production. On this account the ^Vyar^doltc is 
not altogether reliable for sex linkage. Witli some matings the 
error in sc.\ing may be as high as 15 or 20 per cent. 

Most of the pullet chicks arc a warm buIT-l)rown with gohl 
stripes on the back. Chicks in v\hic)) yellow ish-crenm pre- 
dominates and those whicli arc greyish or greyish-black arc 
cockerels. In tlic writer’s experience bl.ack chicks arc usually, 
but by no means invariably, pullets. When in doulit, a good 
indication of ^c\ may be obt.ainwl by examining the faces. 
Chicks having silver — ;.c., ycllov^ish-crcam — f.ircs arc, .ns a 
rule, cockerels The sex of chicks witli vshiiish body-down is 
doubtful 

.Mthough impurity for the silver fittor is common in this 
breed. It docs not apply to all strains. Some m.ilrs are 
hoino/vgous for llic char.ictcr, and therefore show rcli.ihic sex 
distinition in the down of day-old chicks, rcm.-ilcs arc .alw.iys 
hcicrorvgous for a scx-Hnkr<l fiictor, 

Rhode Island Red • White WrariolU. Sex ilivlinclioii sitnil.ir 
to the mating with the Ilrown Leghoni. .\l one limr ihji 
one of the most f.iv ourctl cro«scs, but its |>opularity li.ns drclmctl, 
due finl to the dlfficultj in settin);; .rcondly, on .•tccoti.il of llie 
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decline in the stamina of the majority of strains of Wyandottes. 
Pullet chicks are usually darker and more reddish in colour 
than the cross ^vith the Brown Leghorn- 
Sex Linkage by Feather Grotrth. It is ucll known that 
chicks of the light breeds feather more rapidly than those of 
the hcav'y breeds. Leghorn, Ancona and other light-breed 
chicks arc fully feathered at a much younger age than Sussex, 
Rhode and other hca\7-brccd chicks. 


Pit*, il A'w/wf 

no. 20. — wiiJTi iicnoRS X Riiooi Rri> 

Tbr of ilif 

The factor for r.tpid /rathcring is scx-Iinkctl. Scrrhro%-sk\ 
(ig22^ dcscribctl s« linkage by this character in a rrf*vs 
between Russi.in Orloffs and Iknircd KocLs. 'Ilircc )c.»n later 
Warren showed (fiat sex linkage was oht.uricd with la-ghofii 
males and Jcncy Giants, thcccKkcrcl chirks l>cing slow feather- 
ing, the pullet chicks rapid feathering. 

It is itcar, then, llial slow feathering h tfansfuittesl h> (fie 
dams to their sons, hut not to their daughters. In order to 
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obtain se\ linkage by this character it is necessary, of course, to 
use rapid-fcathcnng males with slow-fcathcnng females — i e , 
hght-breed males with the heavy breeds 

Further, it is essential to examine the chicks at hatching-time 
or very shortly after, because if this work is delayed some of the 
more rapid feathering males will be indistinguishable from the 
females Rate of feathering should be noted on the vvings 
When removing the chicks from the incubator the wings 
should be fully extended, when it will be seen that some chicks 
have comparatively well-developed flight feathers, while in 
others they are still in the rudimentary stage The former are 
pullets 

Experience is necessary to attain great accuracy Some 
breeders claim to sex 95-98 per cent of their chicks by this 
character 

Many breeders have improved the rate of feathering in their 
strains of heavy breeds , so much so that the difference between 
hght and heavy breeds in this respect is not very marked But 
fast feathering is of far greater economic importance than sex- 
distinction by feather growth 

Sex Linkage by Shank Colour. Punnett (1925) crossed a 
Brown Leghorn male with Gold-Pencilled Hamburg In the 
Fi generation both sexes had hght coloured shanks In the 
reciprocal cross the males had hght shanks, the females dark 
coloured shanks The Brown Leghorn female carnes a factor 
inhibiting the development of shank colour, and this factor is 
transmitted on a sex linked basis In Bresse X Light Sussex 
the blue shank of the former is sex-hnked to the pullet 

Although sex linkage is thus obtained, it is not of great 
commercial value, because the distincUon is not usually 
sufficiently clear m day-old chicks to ensure accuracy a 
rule pullets have dusky shanks When in doubt it is advisable 
to look under the feet, the cockerels usually showing clear pink 
while the pullets are of a dark hue Sexing errors, however. 


must be expected , T.rv ^ 

In some crosscs-for example. Black Lan^han X White 
Orpington— all the chicks have black shanks at day old, but at 
about eight weeks of age the males have hght shanks, while 
the females have black or blue black , 

Mann (1951) states that Silkie X Orpington (black X white 
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shank) gives an immediate and lasting cfTcct which can be used 
in sexing chicks at day old. This mating is not of commercial 
value. 

Shank colour is of assistance in sexing some of the crosses 
\sith the auto-sexing breeds, but breeds and strains vary 
enormously in this respect. Each breeder should study his 
own strain. 

Taylor (19^5) reported definite sex distinction at hatching 
in Legbar x Rhode Island Red and Brown Leghorn, the pullet's 
has'ing willow, tljc cockerels xcllow, shanks. 



f A.Wl» • itnJfTm 

no. 21. — SF\' UNJCAcr av uarrjvc 

The Black Leghorn or other Black \anru or the RJkxIc I>lani1 ttnl w other 
** gold " cock ^%llcn mated uuh the Karrnl Kock or other Uirra! hrw{ »\»I1 
gue rehable JC'c-linkagc Tlic Pollet cinck* arc Mack cacrpl for the 

tinder parti, tmt the cockrrch (u/i) hat-c a %thiJc tpot on the hc.ttf If gnhf 
cocks arc used ific itrogcn' slios-. more or less hrottrr. 


Sex Linkage by Barred Plumage. Sex link.igc by barred \ 
non-barred characters ranks in iinporiamc with tliai obt.tincd 
with the siUcr-gold characters. 

The scx-linkcti inheritance of the fit tor for b.irring w the 
basis of tJic .aulo-sexing breeds. The result of mating .a 
barred-breed male, such as a n.arrcd Rock, with n(»nd)arrfd 
females e Black Ugltom or Rhode Id.ind Ral dtows tJi.at 
barring is a dominant factor. Males and frmalrs of the fi 


cenerntion arc barred. 

When. ho^.c»er. b..rrcd femnle^ .ire n«lrd «,.h nnn.h ured 
mJe (except While I.echoras tVh.tc Rnrl. .ind I!Inr<,. .l,r 
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male chicks of the Fi generation arc birred, the female non- 
barred Barring in chicks is indicated by a white head-spot 

A black or gold male X Barred Rock produces black chicks 
with yellow under-parts, but although the male is black like the 
female, it always shows the white head-spot This spot may be 
the merest speck or a large splash, but it is always apparent in 
the male, and so enables the chicks to be sexed with a high 
degree of accuracy . 

Further, while the female chicks arc black and lack the head- 
spot, the beak, shanks and toes are dark in colour, those of the 
males being yellowish 

Male chicks develop into barred birds, females into black, 
with perhaps more or less red on the hackle and breast if a 
gold cock IS used 

The breeder is not restricted to the use of black or gold males 
He can use Light Sussex and most white vaneities other than 
the White Leghorn Sex distinction is similar in every 
instance, namely, male chicks black on top of the body with a 
white head spot and yellow beak, shank and toes Female 
chicks black, without head spot and with dark beak toes 

Other barred females of commercial interest are the North 
Holland Blue and the Marans 

Auto-sexing Breeds. Sex linkage involves the crossing of 
two distinct breeds or vaneties 

Thanks to the nork of Punnett and Pease at Cambridge, 
there have been produced certain breeds that show sec dis 
tmction in the down of the da, -old chick These are knovin 
as auto-sexmg breeds 

The first Kperiments were made with the Gold Campme 
and Barred Rock, and the breed produced was called the 
Cambar This breeds true, for it is in effect the Campme to 
which the barring factor has been added It w as produced in 


'^sLequently a number of “ bar ” or auto sexing breeds have 
been created, one of the most popular for commercial purpose 
being the Legbar, derived from the Brown Leghorn X Barred 
Rock All the auto-sexing breeds are produced b> infusing the 
factor for barnng in an unbarred breed 

Barring has been shown to be a sex-linked character behav mg 
in the same manner as the factor for silver It is carried b> 
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the sex chromosome, therefore the males ha\c a double dose, 
the females a single dose. 

The creation of an auto-sexing breed can best be explained bj' 
describingtheproccdureadoptcdinproducingthcLcgbar. 7'his 
breed is made by matingaBrounLcghorn uith a Barred Roch. 
This mating is sex-linked, and will produce black pullets, barred 
cockerels — the cockerel chicks have the uliitc head-spot. 

The barred cockerels mated with Brovsn Leghorn hens pro- 
duce black, broun, barred and unbarred chicks ofboth sexes. 

From this somcuhat mixed lot of chicks it is possible to 
select birds that are typical Broun Leghorn pullets, except that 

Brovsn Leghorn (Male) A narrecl Rock 


Black Barred Malrt Black Unbarred I emalM 

I (Scrapped) 

Black Barred Males A Bro^^^ Leghorns 


Black 

Black 

Bro**n 

Bros*-n 

Barred 

Unbarred 

Barred 

1 

Unlwrred 


„ r- 

Brov\ii 



Barred Males X Barred fern; 
1 

lies 

Once Barred 

T^^^ce^Can■cd 


UnhirretJ 

Bro^n Males 

Dro^'R .Males 

Bnn*n 1 enisle* 

Brown trmale 

(Scrapped) 

(Legbar*) 

(IreglMr*) 

(Bure Brown 
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FJO 32. — DIAGRAM SHOVMNO MAKI -UP OF TUr LtOtlAR 


they arc barred. These pullets rccciv e the suirIc dose orbirring 
on the brown, and arc therefore pure I.egbars. 

Tlic males, however, arc 'impure for the harring factor 
because they h.avc received only a single dose. When, tljcrcforc, 
they arc mated with their barred sisters Iialf the male progeny 
receive a double dose of b.'im'ng, and ns a consctjucncc they .ire 
pure Legbar males, whicli may be useti for brertling purple*. 

Males liaving this double dose of barring may l>c diitingubhrrl 
from those w ith the single dme b, their palerappe.irancc and ter 
distinct pattern. Single dose ra.ite .arc much rhrlcr i< ilh ndl- 
defined pattern. GootlcalnhllioncoclrrrliarciMu illyiropurrfor 
ctichoo barring hecamethes Kcnemll; carry the fictor for h! irl. 
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The make-up of tlic Legbar is shoun in i’2 

It will be noted that the effect of the final mating is to “ un- 
bar” half the females, which therefote become pure Broun 
Leghorns. 

The above procedure may be simplified by mating pure Leg- 
bar males with Brown Leghorns. The resultant pullets arc 
pure Legbars, but the males are impure, and should on no 
account be used for breeding purposes, for they would cause 
the breeder great confusion. 

The reason for the impurity of the male is explained by the 
fact that the barring factor is sc.\-linked on the usual cross-over 



2^ — D^^Y-OLD IXCB\RS 
Three daughters and a son 


basis. The Legbar male is barred, and transmits this character 
to his sons and daughters, but the males can on y recene a 
single dose, because they Inherit the barring rom ei . 
only; from their mothers they receive the unbarred factor. 
The females are pure Legbars, because they have only one sex 
chromosome, and therefore one dose of barnng. . , . 

It should be emphasized that this mating is not se.x-lml.cd by 
dotvn colour. The males should be scrapped as soon as thetr 
sex can be distinguished by their combs an tai . 

There is considerable variation in t e 
male and female day-old Legbar chicks, owang to the differen 
in the ground tint of the parents. 
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The pullets should ha\c the same appearance as good- 
coloured Brown Leghorn chicks, with a clearly defined broun 
striping on a paler background. To ensure accuracy of sexing, 
care should be exercised, when making the breed, to use Broun 
Leghorns of good colour with distinct stripes, not blurred or too 
light, for the sexing of Legbars depends on the colour of the 
down. 

The male Legbar chicks arc much paler, the striping being 
more indistinct. 

In order to safeguard himself against possible confusion in 
sexing, owing to the introduction of a new strain of Broun 
Leghorns giving a lighter ground colour and less distinct 



Fia. 2{. — SILVrR CAUBAR CUfCXS 
'Hie coclctel it m the forrKrtnind. 


Striping, tlic breeder is ads iscd to buy eggs or cliirks so tli.it the 
colour and markings m.a> be studies! before tlic nett slr.iin is 
mixed with his own. 

This is of special importance ulicn breeding some of the 
ncucr \arictics, in uhich sex distinction depends on the tint of 
thedoun. 

In making aulo-sexing breeds, tlic brecticr is not, of course, 
confined to the Barred Rock. He could use such lircetlt as 
Cuckoo Lcgliom, North Holland Blue and Scots Grey. Nor a 

he confined to the Broun lorghom. , . . ,, , 

TlJC origin of some of the ness brcctls is ludic.atctl bt ihr 
names gisen to them. 
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Cambar — Campmc Brocktar BufTRock 

Legbar — Brown Leghorn Brusabir — Biown Sussex 

Dorbar — Silver Grey Dorking VVclbir — ^Wcbunimer 

BufTbar — Buff Orpington 

The list of bar breeds is constantl) bein£r lengthened It 
should, howe\er, be pointed out that while it is a simple matter 
to add the factor for barring to gi\c auto scxing, it is far more 
difficult to produce bar breeds of commercial worth In 
many of the breeds already m existence much work remains to 
be done in improving egg production 
Sex Linkage with Auto-sexing Breeds. Auto-sexing 
breeds, unlike sex-imked crosses, ma) be used for sex linkage 
A sex-lmked pullet as usually produced cannot be used for this 
purpose, but with auto sexing breeds this does not apply, 
because sex linkage is obtained, provided gold and barred is 
kept m one parent, silver and unbarred in the other In 
this way it is possible to make use of each pam of scx-linked 
characters every alternate >car Tests at Cambridge b> 
Pease have shown that, provided the parent stock is selected 
with care m order to give clear distinction in the down of the 
day-old cluck, the method may be relied upon 
He gives the following list of matings that will ensure sex 
linkage 


Repeated Sex Linked Crossing Diagram of Matings 


Gold Brussbar Male 
(Gold and Barred) 


Black Jersey Giant Male 
(Silver and Unbarred) 


Gold Cambar Male 
(Gold and Barred) 


Light Sussex Females 
(Siher and Unbarred) 



Silver Barred 
Males 


Reference has already been 
males and Rhode females, the 
the cockerels yellow shanks 
Brown Leghorn 


made to sex linkage with Legbar 
pullets having willow shanks and 
This also applies to Legbar X 
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Thcreciprocalcross— /f., Broun Leghorn (male) X Lcgbnr 
(female) — will give sex linkage b> the barring factor, tiic cockerel 
chicks having broun down with a white Iicad-spot, and the 
pullet chicks brown down without the head-spot. 

Sexing Barred Breeds. The barring factor is carried in 
the sex chromosome, and conscqucntl) the male receives two 
doses, the female onij one. Theoretically this should give 
clear sex distinction in the down of Barred Rock and other 
barred breed clucks. Comparatively recent work has shown 



WoJffw Awfmf 

Fio 25 — SF\ LisKAOl wHU TUI Airro. 5 i.xi\a 
iiKrroj 

Ilir IvTjjlwr 1* a Ilarrrit Uroun ami \nl! tlinrrorr 

give OCX linkiqc in a siimlar nunnrr to the Harml Hock ant! 
other tnrrrd hrcrcf* Hior chieL* are llhck Ixgliom /• 
l^bar Tlic ciickerelt l>a\e the white heiii »fxil 


that chicks of these breeds can be sexed bj this diameter, hut 
tonsidcrablc experience is required to attain a high degree of 
accuratv \rorco\cr, all strains of barred brcctlsdo not beh.ivc 
alike The breeder should slud> liis strain 

Nfalc chicks of these breeds arc usuallj lighter m clown th in 
the female, and have a s^elLsprcad t\hite hc.id'Sfiot, with 
sil\cr>-whilc m fwc and throat. 'Ihc sliankj and tors are 
duskv )cllnw. reritalc chicks have a snnJJrr hcad-sjKU, arc 
usual!) black about the face v%ilh white s/mus, and Ji.ivr dirk 

slnnUwlthNcIlou .iMliclipoflhclnp. , 

Sexing Brown Leghorns. Insm.g..I.om I.) M.-.c.Vr.ln.r 
and Mncllrallh (lOlfi). Onlann .\cru..ln.r..l (a.llccr, hare 
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shoNsn lint di) old Broun Leghorn clii Is n be sexed by 
doun colour 'ind pattern By noting colltcti cly the following 
characters, up to 100 per cent accuracy m sc- ing was secured 


(1) The general down colour is darker m the pullet 
clucks than in the cockerels 

(2) The head and back striping is dark and clear cut 
in pullets, and light and sufiusc in cockerels 

(3) Face stripes — darker down in pullets, pale, in 
distinct in cockerels 

(4) Wing fronts— medium brown along edge and under 
w mg fronts in pullets , light brown or creamy in cockerels 


Sexing Day-old Rhode Island Red and New Hampshire 
Chicks The wings of “ Red ’* cockerels carry an idcntifica 
tion mark not present on the wings of the females The 
wings of the females arc uniformly red m colour while the 
males carry a white or yellowish white spot on the top of 
the wing m the region of the wing web 
Depending on strain, the accuracy of sex differentiation on 
this basis 13 up to 90 to 95 per cent with Rhode Island Reds 
^^lth New Hampshire chicks their down is lighter in colour 
and accuracy is not so good — up to 80 to 90 per cent 
The chicks may be sexed as soon as fluffed out Looking 
down on the back of the chick with its wings outspread, the 
white spot IS seen m the middle of the w mg, and its size vanes 
considerably hen small, it is situated towards the back of 
the wing web and follows the muscle outline of the forearm 
^Vhen It IS very large, it extends over the upper surface of the 
web, and the wmg is white Errors m sexmg are most likely 
to occur m uneven and light coloured chicks and when the 
Wing spot IS so small as to be unnoticed 
Expenments at the OUahoma Agricultural Expenmental 
Station have shown that it is possible to improve accuracy of 
sexing by selection of chicks for the breeding stock using fema e 
chicks of uniform down and no suspicion of wmg spot and male 
chicks of uniform down with well pronounced wmg spots 
With continued practice it should be possible to 
an accuracy of 90 per cent Breeding from selected and 
clearly marked chicks might improve results This method 
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has limited commercial possibilities at p e i but might be 
developed into a useful practice 
Vent Sexing. A method of distinguishing ti < s "-c of da) -old 
chicks by examination of the rudimcntar; ctfiditory organ 
was disco\ered by certain Japanese inNCStxgaioia r n described 
by Masui and Hashimoto {1933) Earlier attempts i\ere made 



FIG 28 — VENT SEXING (3) 

Place the fingers of the meet immediately 

finger and thumb being on i,-nH^,ould be against the abdo- 

abo\etopor\ent The thumb of tlwnght ds jsexpos^ 

men v.nth the nail about i in below ^nir , sidc%ia>-s the 

b\ pressing the left thumb and upwards under the centre of 

thumb of the nght hand is pressed inwards and upisarir. 
vent 

to sex chicks by this method, but, whatever ^ 

the practice w as not applied on a commercial scale before 

Japanese method became knovin tbp rhicks 

Provided the sexer has avernge sight and 
m a strong l.ght, he should be ''‘I PCs^too 

attatn an accuracy of 80-85 per cc cent 

low for commercial the pouhry-mai. for 

accurac), it is nevertheless ot value i i 

sexmg his own chicks on the farm 
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Greater accuracy can be attained only with Jong practice, 
and since sufficient chicks arc not av ailablc on the a\ crage farm, 
an>one nho contemplates becoming a professional sexer should 
contact a hatchery with the object of being trained. 

Se-ving calls for a strong light, a 300-watt da> light lamp 
being regarded as ideal. It should be fitted with a suitable 
shade to direct the light on the chick, while shading the scxcr’s 
eyes. The light should be below the level of the c>cs. 

A small table, three chick-boxes and a box or bucket into 
which the fjcccs arc dropped, and an apron for tlic sexer, 
complete the equipment. 

The genital eminence is found just inside the vent. It is 
always present in cockerel clucks and in many of tlic pullet 
chicks, and it is by close examination of tlic eminence that the 
sex can be distinguislicd 

The eminence is situated in the folds of the cloaca, and m a 
cockerel chick it is commonl) knob-Iikc in appearance, while 
many of the puKct chicks have none. Some flo per cent of 
the cliicks arc readily sexed because tlic cockerel eminences 
arc quite distinct, but the remaining 20 per cent arc more 
difficult to determine, and only practice will ensure great 


accuraej. 

The chick is held in the left hand, as shoun in the illustration, 
when pressure with finger and thumb will force the frees from 
the vent. Care must be taken to avoid too great a pressure, or 
the >olk ma> be ruptured, with fatal results. 

The cluck is then held firmly with tlic left h.intl, with the 
side of the thumb touching tlic left side of the vent. 'I he 
fingers of the right hand arc placed on the oilier side of the 
chick in a similar position to those of the left, the vent being 
held between the first finger of the right hand and the thutnb 
of the left. The thumb and first finger should be flat against 
the abdomen, and should meet just over the top of the vent. 
The point of the right thumb-nail should be just below the 


centre of the vent. ^ , r . 1 1 • i. 

The cloaca is openesi b) pressing the left thumb and right 
forcnnircr lm^ar(is and ^idr.-ajs, and at iJ.c same l.mc 

nrcssinir ihc riqht thumb Rcnll) fomard and upwards nuo ihr 
abdomen. Tliis action ..ill capmc the Ren,t.il eminence. 

E..;pcrt sceers ..or), at an .amarint: sjKnl, dealmi; ...lli more 
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than 1,000 chiefs per hour, but the beginner should not be dis- 
appointed if he sexes about 200 in that time 
Chick Sexing by Instrument. The most recent development 
in chick-sexmg is the use of a so called chick-se.\ing machine 
This machine is based on the principle of the endoscope, an 
instrument which consists of a slender, rod like device with 
transparent tip The beam of an electric lamp is directed 
along the rod, and ivhen inserted in the vent illuminates the 



Phtto Sexaseape tondon 


HG 29 — A SEXER USING A CHICK SEXINQ MACHINE 
About 600 chicks per hour arc sexed b> th s method 

sex organs through the bo^^el The sexer examines the chick 
through an eye piece 

These instruments may be used with electricity from the mam 
with a transformer or from a battery 

Experience is required to ensure speed and to avoid injury to 
the chick The instrument should be inserted m the correct 
position, and should not be moved from side to side when m 
the chick 

After a short period of tmining, makers claim that the 
operator cm sex some 600 chicks per hour with complete 
accuracy At the time of writing these instruments cost from 
about ^25 
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Stock Improvement 


Early Investigations Egg production is ^n in- 
herited character This is shown by tlic great iniprovenicnt 
efTected in the a\crage egg production of our utility strains of 
poultryj all of which arc descended from the wild fowl laying 
one or two clutches in tlic season 


Birds with records of some 300 eggs m tlicir first laying 
season arc now comparatively common, and some breeders 
have so far improved their flocks that an average production 
of over 220 eggs per bird may be obtained 
It must not be assumed that improvement is entirely due 
to breeding Environment plays an important part in con- 
trolling rate of growth and rate of egg production, it is 
very commonly the limiting factor anccling the expression 
of both these characters In oilier worth, a flock may be 
genetically capable of rapid growth and high egg production 
but an unfavourable environment may prevent the cxprcssuin 
of these qualities 

Generally speaking, it is true to say that environment rather 
than breeding is responsible for the majority of complaintv 
of poor growth and egg prodiirtion, cspecnDv j>oor winter 
production There arc, of course, cxccplionv 
It IS said tint the c\pressfon of rgg protiuction dcpe;id» to 


the extent of 70 per cent on environment, and only 30 per rent 
on heredity That is a fair measure of the importance of the 
former, but it in no v\ay lessens the importance of the litter 
Both factoR arc essentia!, and to suggest that because egg pro- 
duction depends to the extent of about 30 per cent on hemhty, 
breeding is of secondary importance is to ignore the fact that 
the most favourable cnvironmcnl cannot induce a Inrtl lo lav 

beyond her mhcnied capacity 

It IS a breeder sjob to make a bird a inhcntcvl quahtica nf the 
grcilot % nluc 10 Ins rusinmers , it .s tl.c c.ntnnn-t s jnl. l,. l.r.ny 
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out the best in the stock by providing the most fa%ourable 
environment 

The term environment includes all those factors affecting the 
welfare of the stock feeding, housing, protection from adverse 
vs eather conditions, temperature, length of day, disease and so on 

The mhentance of egg production has attracted the attention 
of research workers for a great many y ears 

Early m the 1900s breeding based on trap-nest records was 
undertaken at the Maine Agncultural Expenmental Station 
(USA) With the object of developing a strain of layers giving 
high egg production 

Gowell (1902-3), working on first-year trap-nest records, 
failed to secure an improvement in production each succeeding 
year Although results were disappointing, his experiments 
became the basis of others that have led to a better understand- 
ing of what IS undoubtedly a very complex problem 

Pearl, continuing the breeding work at Maine Experimental 
Station, found that taking a mediocre flock it was a compara- 
tively simple matter to improve production up to about 160 
eggs per bird, but thereafter further selection based on the 
trap-nest record of the dam failed to raise average egg pro- 
duction 

In igog he propounded the theory that if the factors for 
Hying were represented by Li and L2, and a bird possessed 
both of them, she would la> more than thirty eggs up to March 
ist in her pullet year The absence of Li or L2 resulted in a 
bird la>ang fewer than thirty v\ inter eggs, while if both factors 
were missing she laid none 

He further suggested that the factor L2 was sex-Imked to 
the male — i e , a hen possessing it transmits the factor to her 
hut wot to her dawgUters Accordingly, he believed that 
high fecundity was not mhented by the daughters from the dams 
This belief was wadely held Indeed, for many years it was the 
breeders’ tenet It remained for Punnett (1930) to disprove it 
in a senes of tests involving Indian Game and Silkie, two breeds 
of low fecundity, and Light Sussex and ^Vhitc Wyandotte He 
could find no evidence to support Pearl’s view that egg produc- 
tion was sex-linkcd 

Goodalc and his co-workers at the Massachusetts Agncultural 
Experimental Station continued investigations on similar lines 
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to those adopted by Pearl, and considered tint tlic htters 
theory of the mhennnee of egg production mis imdcquntc 
They concluded that egg production was not inherited on a 
sex linked basis and that se\eral factors were involved The 
expenments were continued b> Ha>s, who later confirmed 
the earlier work of Goodalc 

The Goodale-Hays Theory The Goodalc-Hajs tlicon 
was thus propounded, and has been generallj accepted as the 
most comprehensive exposition of the inheritance of egg pro 
duction Upon it, work of stock improvement is largely based 
to day 

The theory is concerned with five principal factors Ihcsc 
arc — 

(i) Rate of maiunt) (ir, the igc when living com 
mcnecs) 

(q) Rate of production (i r , rate of la) ing during a gtv cn 
period) 

(3) Persistency of production (i e , duration of the first 
laying season before tlic moult) 

(4) \\ inter pause m production 

(5) Broodincss 


It should be emphasized, however, that the breeder must 
select for constitutional vigour as v\cll as for production if he 
is not to produce a flock that may have inherited hiqli fecun- 
dity but is unable to give expression to it because it lacks the 
essential vigour 

In the selection of stock the breeder must nev cr o\ crlook the 
importance of constitutional vigour It must have fint plicc 
in any breeding programme 

After lie has selected his birds for this char ictcr he should 


practise moderation regarding all others It might be assumed 
that tins advice is easily followed Unfortimatclv, it is not 
It IS cxlrcmely difficiiU to follow a middle course The 
breeder tends to place undue emphasis on one or two rharactcrs 
^^h•lc ncslcctmg others of crunl or grcilcr import mrc, yiil so 
he prodticK HI tmhrhttccd htnl I he result of this [wIics is 

ihnis serious oml mo) he disTSirom ,, , 

Selection for Visour. While (he select, of Wiof, 
stocl dctnmds fir more shill ind .iifonintion .Inn the selee.mn 
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of birds intended for cg^ production, to a great extent similar 
ch'ir'icters arc in\ol\cd 

In order to avoid needless repetition it is therefore proposed 
to discuss selection for egg production in this chapter, and to 
deal with the more intricate breeding problems later 

Constitutional vigour is of pnmary importance, and every 
endeavour should be made to maintain the highest possible 
standard The success of the poultry-man’s work depends on 
his having vigorous stock He must be prepared to harden his 
heart and kill or otherwise dispose of every bird that shows loss 
of vigour Should he fail to do so, it is certain that he will not 
get the best return from his flock, and he may get no return 
whatsoever Many farms have been given up solely because 
their owners have been unable or unwilling to dispose of birds 
that lacked vitalitj 

Behamour Close observation andjudicious handling will en- 
able the flock owner to recognize the weakling Much may be 
learned from the behaviour ofbirds, their action and their stance 
Vigorous individuals show great activity and rarely appear 
to be tired They are the first to leave the perch in the morn- 
ing and among the last to retire at night During the day they 
are constantly foraging, ranging far and wide m search of titbits 
They seem to be keenly interested m all that goes on about 
them Their movement is easy, that of the neck and legs being 
perfectly co ordmated The body is squarely placed on the 
legs, with no indication of heaviness m front or rear which 
gives an unbalanced appearance 

The eye has been described as the mirror of vitality That is 
not an exaggeration, for it is well known among poultry-men 
that if any one character is considered, the eye most accurately 
reveals the state of health Vigorous birds have bold, prominent 
eyes that give a wide awake, alert appearance 

Any bird having the slightest structural defect of the eye 
should be regarded with the gravest suspicion, and in no cir 
cumstances should it be used for breeding purposes, whatever 
Its egg production record 

The stance also indicates vigour When standing, birds 
should appear to be ‘ at attention ’ The wings and head 
should be held well up, the legs well spread, the birds standing 
square on their toes 
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Vigorous birds, too, are constantly chhttcring, and arc aIua^^ 
ready for their meals, unless of course they are o\cr«fcd. 

_ Compare the abo\e picture with ihat of birds JacAing in 
vigour. They arc sluggish. They spend many hours st.inding 
about the run, and seem to find life just as uninteresting ns ihcir 



no 30 — roiVTs or tio iowl 


r>c 

Noilnl 
Rcak 
W attin 
Ilrew 

U>nij rovrriJ 
Hrent txinf or keel 

Hock 


10 Toe* 
f I Comb 
13 1 ~tr 

13 rarlQ!)^ 

14 Nrck htekir 

15 Back 
tS saddle 

17 Tail cm rrtj 
lO Sickin 


19 Tail 

so SadOIr- lincLIr 
21, Scroftdanc* Hhirb 
cr>\fr ihe primarirt 
or fraJlirr* 

2 i Alxtonicn (fliifTl 
33 Miank 
3 1 ^jmr. 


more \jrjlr tornpunons find it of interest 'IIic) ilo not hurr\ 
to leave the perch in tlic moniing ami arc .among the fir^t to 
retire for tiic night. 'I hc> frcrjucntl), too, return to the pen !i 
fora rat (hntiq the d.i), even during the diort hours ofdavlight 

in the winter months. 

\Vall.ing and running appear to require gre.vl eflort. and 
the movement lacks that c.w and grace seen in vi.;nrouv in- 
dniduals. 
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The body is often unbnlanced on the leg, due to heaviness 
in front or rear, but more often to a “ cut-away ” chest and 
abdomen because of poor physical development. The eye is 
dull and sleepy, deep set, the eyebrows often overhanging. 

The attitude adopted when standing is quite typical. The 
whole body relaxes, the wings and tail droop and the head is 
drawn into the shoulders. 

Birds of this type arc quiet; they rarely chatter. At feeding- 
time they will v\alk to the troughs and satisfy their appetites 



no. 31. — LIGHT SUSSEX WITH A 
GOOD HACKLE AND A DAD BODY 
SHAPE 

The body 1$ unbalanced and appears 
heavy in front The bird walks 
clumsily 



PHotot htoiem Poultty 


FIG. 310.— CONFORAIATION THAT 
GIVES A WELL-BALANCED BODY 
Note how easily she stands She 
laid 185 eggs m nine months in the 
trap'nest house 


with a few half-hearted peeks at the food, or they will stand 
aside until the vigorous birds have eaten their fill. Their 
feathers are loose and dyJJ, in ctmirasi to thf tights Jnsfrcuis 
feathering of the vigorous birds. 

Handling will usually confirm the evidence secured by 
observation. 

Handling. Vigorous birds when handled show good mus- 
cular development, the whole body possessing firmness, 
strength and, relative to the strain, size. 

The breast is well covered with firm flesh, the abdomen, if 
handled when the bird is m lay, is full and supple, with the 
pelvic bones well spread. 


Modern Poultry Husbandry 
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Birds linving little flesh on the breast, with tucked-up 
abdomens and breastbones like knife edges, are of Io^v 
Nitnlity, and arc probably suffering from disease. On the 
other hand, indKiduals that handle like lead, \Nith rounded 
breasts, full, hard abdomens and faces puffed up with fat arc 
of the sluggish type. They arc equally undesirable in the flock. 



rAc/oj Modem Poultry Ktepint 
FlO. 36. — A TYPICAL CULL FIG. 37. — A BIRD ^V^^^OUT A 
The feathery face, poor Ucvciop* GOOD FEATURE 

ment of comb and wattles and the loose she has a long “ parrot ” beak, dull 
Icathen^ stamp this bird as a ptwr sunken e>e, undeveloped comb and 
la^cr. The long claws show that she wattles, a crow head, loose feathering, 
IS not a worker. jong cla'vs, a narrow, shadow body 

cut away in front and rear. 


By noting the above characters it is a simple matter to 
identify the birds lacking in vigour, and if they are at once 
removed from the flock profits will be proportionately increased 
and the danger of disease (which usually originates with the 
weaklings) correspondingly reduced. 

The birds that by their appearance, behaviour and handling 
qualities have every evidence of possessing an abundance of 
vigour should give a good account of themselves at least in the 
sense that mortality should not be high,‘but there can be no 
assurance on this point. In some flocks that have satisfied, 
by handling and obser\’ation tests, men of long experience 
and undoubted ability, heavy mortality has occurred in the 
course of the first laying year. But the breeder can be 
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assured that tscaHings will never produce healthy profitable 
Stock. 

Further reference to this matter will be found in Chapter 7 . 
Selection for Egg Production. The Head. The comb .and 
wattles are the secondary sc-icual organs A close correlation 
c-xists between their development .and condition and egg 
production. 



rie/Ot ■ 

TIG 38 — POOR LA^FRS LSUALLY nO. 39 — ZV GOOD LAVI RJ IICCH 
tIAVC A ^^CALTir or FrATItER OP TffE MPTBIMr-VT « RF- 

nrcAcsE Foon rs used to ^cirfd for roo rBODuenoN, 

NOURISft rr, \VTfFRF.AS — ItFNCF T»F FEATIMRrSO W 

srroRT Aso Trarrr 

Prominent combs and s\att(cs, >\hcn full red and vsax>, 
indicate a well-developed, active ovar). In other words i!ic> 
indicate the Ia>cr. 

A prolific producer in full Ia> aluajs them, ah 

though of course when judging a bird for these pointt conudem- 
tion must be given to llic breed and strain, for sire and t)j«- of 
comb arc determined by the breeder. 

\Vithin the limits set for the brc«l or strain, however, thu 
character is ofimporl-ancc in selection, and with few cxcepncno 
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it is true to say that a bird having these points \scll dc\ eloped 
is not only in la>, but is a good potential producer. 

Comb and \vattlc condition is not, hoi\c\er, constant. It 



ir«* .f 

IK, JO — xnr riitv niMiorrn <o\in am> or a nmo 

IN tA> 


\.inc< \\ith the condition of the o\.ir\. When a htnl h in 
Iiv, llir comb and ualllr^ arc red and rn! uvctl Ihit uhrn 
priKlunion ccisn tho rhmrl, Ifxr thnr frnh rrtl loloijr 
and hnomc pdr .ind co\rrr<l uidi j^r\»li Sfjlen Ilirfr* 
fnrr, if .1 rrlnhlc rUinnlc of pr<yhie|ion 11 to t>r i.humn! the 
held |>riinti dmuld !«* iludirti al ntmali ihnttj^»n*iii the \rir 
'Iljr necil f r ihii I'dI I’c undrnirw^l, iinr a hm! nvjs 
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have every appearance of being a good la>er ulicn she 
starts production, but may cease lajing carl) in the season. 

The thickness of the comb as judged \shcn a bird is in la\ is 
also of importance. Thick combs arc associated uilh coarsc- 



PW** Tculirx 

FIO 41 — IICAD OF A NON*LANTR nc. 42 — IlKAD OF A l-VM U 


Wicn a bird u not It>tns the head \\clWctc1oi>«] comb and wiltlM 
nomts are much reduced in sire and bold eje and ijrJjI feathering sufijcst 
lose the fresh red colour ihaiihUpulletuillcompleieherseaton 

«ifh a pcHxl rerord of performanre 



Ktt/ •‘t 


FIO 13 — iir.AD or a i.an’ir 
T lic Jjofd or, "cl'-an*' fjce. ihort 
sjout beak arc cluraclemtic «f the cf«*l 
producer 


ness while SCO coral” l'”lc 'prnil .11 llir base .ire 
usuall) found in binis of the oser-“ refilled " tsjie, with inrrnw 

borhes and poor bone forimtimi. , , it 

Tit Ahdcmtn In the Rtimllt FovUtj >err«/. U.ilter lloeni 
in ipoj desenbed his method of limdhiic fowl, to dw.nrr 



Stock Improvement 133 

whether or not they are in lay He %vas the pioneer, and all 
so called systems of handling are based on his work He 



Photo ifoittn FeuUry hicp nt 


no 44 — SPANNING THE BODY TO ASSESS WIDTH AND DEPTH 

\N itli the fingen on the breast bone the body' » easily spnnned This \\ ] ite 
Wyandotte fa Is to attain the standard required for breeding stocl. 



Pkrta MoJtrn PotJiry kirf of 

no 45 — Tins BIRD, ALSO A WTIITF WaASDOTTF, IIANDLTD IN Tltr 
SAME WAN snows GOOD WFmi AND WIDTH OF BOON 


pointed out the ntIuc of four measurements in assessing a 
bird s a aluc for egg production 
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These measuremcnls arc the thickness of the pubic bones, th. 
aidth of the pelvic arch — ir, the space between the pubu 
bones the width between the end of the breastbone and thi 
pubic bones (this he referred to as “ capacit) ”) and the 
shape of the skull. 



Wol/M XV*'r»7 / nf 

FJO 4G — MCASURINC Till AmKJMl-S 


ITiu fji«l » out of prtxiucnon TJir pubiC l>onfj arr drawn f J w? an J 

It JS poMiblr to place onW one fmipT l>ct>»i*rn ihnn 

Hogan's work was of great value because it give the |>oulir>* 
man a means of deciding w lucli birds arc 1 1 } mg and w hich are 
not It demonstrated the value ofliandfuigm revealing p!i)-?jral 
condition as well as the snlc of the o\ art 1 he f irli.n to »hic h 

hedrew at(cnlion,ho\ie\ir,arciiotslinicirnll> relnhle loeinhlr 

past or future epi! produrtion to he acciir itch r.limilrd 
' The measurements ludicatmi; whether or not a hinl ii m 
b) arc the dist.aiire between the end of llir luewtl-.nr and 
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pubic bones and the width between the latter These measure 
ments are taken by placing the palm of the hand on the 
abdomen, the fingers ^ing held together 
■\Vhen a bird is not laying, the pubic bones are very close 
together, and it may be possible to place only one finger 



PMo MoJtrn ry hit*' ng 
FIG 47 — MEASURING THE ABDOMEN 
This b rd IS >n full lay and shot's a l( rcc fingwspan betttccn the pub c bones 


between them The end of the breastbone is also drawn 
closer to the pubic bones 

Uhen a bird is in Hj she consumes much more food thin 
when not in li) , as i result the intestines arc grcatlv increased 
m size The oviduct is also much larger, to allow for the pas 
sage of eggs Consequently the bones referred to spread apart, 
and the abdomen becomes “full’ , soft and pliable 
Abirdmla^ will have about a three finger space between the 
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iolJow lhat the bird with the greater capacity is tiie better layer. 
Very frequently the reverse is true. ^ 

Moreover, even poor layers handled when in full production 
in the spring may show very good capacity. Further, in some 



/Wf’y 

FIO. 48. — MUASt’RINC Tlir, AUDOMItS 
Tlni 6frd U not /a)insf and sftOMi nnly a u**fftnf^rr *" capadx^ 

individuals the abdomen is prcally enlarged on .ncconni of ihr 
accumulation of fat, or yolk (due to >*011^ lltlling mto (he Iwly 
cavity), fluid arising from dropsy or possibly to one or more 
tumours. 

It is possible to determine the cause of an cnl.irgcrl alKlomctt. 
because, unless it is ibe natural consetjuenre of living, it svill 
be compar.ativcly hard if the bird is ovcr-fu, nhilr a l.irge 
tumour or the accumulation of volt m.ay he frit hy the rviwri- 
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enced handler. Dropsy is readily diagnosed because the ab- 
domen feels full of fluid. 

Pliability of pubic- and breast-bones in birds is the result of 
laying. The phenomenon is precisely similar to that which 
occurs in pregnant animals. The bones soften, joints loosen 
and muscles extend. 
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FIG. 49 MEASURING THE ABDOMEN 

Fullness of the abdomen of a bird m Ia)ing condition Four fingers can be 
placed between the pubic bones and end of the breast bone 

The width of bone is influenced by fecundity, because good 
layers mature rapidly, and when in production growth prac- 
tically ceases, for the mineral salts used m bone formation arc 
then required for egg production. Therefore the best layers 
have “ finer ” bone than the poor producer. Coarseness of 
bone IS always associated with the heavy, lethargic type of bird, 
notoriously a poor layer. 

It must be emphasized that fineness of bone is something that 
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can easily be carried to extremes. Selection for higli egg 
production uitliout regard to other factors has already done 
great harm to some utilU) strains. It has produced small- 
bodied birds lacking in stamina. Breeders no\\ realize lliat 
good bone formation is essential in utility stock, but this docs 
not imply coarseness. 

An examination of the vent will also show whether a bird is 



no. 50 — Tilt MXTOi Tiir L-N%rR no. 51 . — tiii \ivr ok Tin 
M lAROr, MOIST AND cursci NT- NON-UAvru IS SMAIL, nuv 
SllAIlD AND ROUNniU 

la> ing or not. 1 he \ ent of a bird in production is large, moist 
and crcsccnt-slnpal, and, in )cllos\-jkinnctl brccils, wJiitc. 
llic \ ent of a non-la> cr is sm.T)l, dr) and roundetJ, and more or 
less pignicnletl in )c!low -skinned breeds. 

Little nerd be 5.iid rcganling the shape of the skull. I'-gg 
production cannot be dclcrrninesl by measuring the bird’s head. 
'Ilic pnulirv-man should be puded !») the characters inrni toned 
in describing the hr.ul jxiints c.irlicr in this ch.npter. 'Hie liend 
should l>c judged as a s>Ii«Ic, not In the shape of the skull. 

RaU flfMatuntT. Rate of in.'ilunts, me.tsurrtl b> the age of 
a pullet sshen lading st.irts. is rnrrrhtesl to prtKlurnon. 'Hir 
best h)crs almost iin.iriablv start lasing .ni a foinjnr.sti\cI> 
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early age, while the poor producers are usually the late starters. 
This has been confirmed by experimental work and by the 
experience of practical men. 

At what point a distinction should be drawn between birds 
considered to be late starters and those coming into production 
at a normal age is a matter of opinion. There is no accepted 
standard. Nevertheless, it may be assumed that no hea\7- 
breed pullet that has not started to lay at seven months of age » 
and no light-breed pullet at six months is likely to distinguish 
herself as a layer. As a rule it may be taken that light breeds 
hatclied early in the season should attain 25 per cent pro- 
duction fay 18-20 Avecks of age, heavy breeds sliould reach this 
level of production at 20-22 weeks. Spring-hatched pullets 
usually take about two weeks longer to reach the 25 per cent 
output level, while some autumn-hatched birds may be laying 
at 16 -weeks did and a few even earlier. 

Moreover, among the more prolific laying strains there is 
little if any difference in age at first egg between heavy and 
light breeds; both classes now start laying at about the same 
age. This, of course, is a mere generalization. Some strains 
mature more rapidly than others in both heavy and light breeds. 

Rate of maturity, although an inherited character, is also 
influenced by the length of day, so much so that the use of 
artificial light may mask genetic qualities in tliis respect. 

Birds growing during the months of increasing hours of day- 
light mature more rapidly than those being reared when 
the days arc getting shorter. Hence the rate of maturity of 
late hatched stock can be speeded up by artificial lighting in 
the autumn and winter months, while that of early hatched 
pullets can be retarded by simulating the light pattern of the 
autumn, i.e., by rearing in windowlcss houses and allowing 
progressively shorter Iiours of artificial light. 

The effect of light is discussed in Chapters Ten and Twelve. 

Dcl.aycd maturity may be due to mismanagement, and llic 
possibility of errors in feeding or other adverse factors being 
responsible should be considcrctl. 

Exceptional precocity is uncicsir.'ibic because it results in lack 
of body-size and stamina. 

^Vhi^c carly-hatchcd pullets m.iiurc more rapidly ih.m 
their latcr-hatchcd sisters, they also grow more rapidly, and it 
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does not follow that early pullets will not attain the body- 

u eight and egg-size of pullets of the same strain hatched 

later. If well managed and fed, early-hatched birds will 

ultimately attain the body-weight and egg-size they h.ne 

inherited. 

That egg-size is an inherited character is under- 
stood, although the exact mode of its inheritance is not. 

Rate of maturity, feeding, climatic conditions and other 
environmental factors affect egg-size; nc\crthclcss, houtner 
favourable arc the conditions under ^^lnch birds arc kept, they 
uill only lay eggs of the size determined by heredity. 

Selection for this character is tlicrcforc essential, for iti 
selecting for high production there is a tendency for both birds 
and eggs to lose size. 

In practice the maintenance of egg-size and body-size arc 
usually closely linked. /Mthough all large birds do not lay 
large eggs or all small birds small eggs, the inheritance of the (uo 
factors is correlated, and no breeder can afford to ignore them. 

It is therefore important to select for breeding birds that lay 
eggs of not less than a oz. Moreover, this weight sliould be 
reached within a reasonable time — t.e., lwcl\C“fourtccn wcck.s 
adcr scvual maturity is attained. 

N'umcrous methods of determining average egg-size of pul- 
lets have been suggested. Hutt found that weighing all eggs 
laid in one week is a reliable measure. He recommends that 
the work should be done in November or December, to give 
pullets the maximum possible time before judging them for 
this character. Hays found that egg-weight in rebruary or 
March was closely corrcLitcd with the annu.*il .average. 

Other investigators h.ivc suggcstctl wclgliing the first ten 
eggs faid in the (iiih month of/ayingj wcrghrrrgafr a gfterf c/.tj 
each week throughout the year; wciglilng on the same tkiy 
each week from j-amiary’ to July; weighing the first ten eggs 
laid in March. 

Since the m.ilc bird influences egg-size, the brcnlcr must 
.avoid introducing cockerels of a small-egg str.-iin. .Should hr 
do so a considerable proportion of the progeny rrtav l.ij smill 
eggs The cgg-wcighl oftlic sire’s d.un should Ih* nucrt.nincd. 

Olsen and Knox (KMo) showcti the pnwibihiv ofitirrcaung 
avenge egg-weight hv progeny testing. ’Ihrj snrrrnJrd m 
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increasing the average egg-weight for each of the five years the 
experiment ^\’as carried out. They also succeeded in reducing 
the age at which pullets laid the standard egg (2 oz.). It is 
interesting to note that they concluded that sire and dam were 
about equal in their influence on egg-weight. 

Rate of Production. Rate of production, or, as it is some- 
times called, intensity of production, is obviously important 
because a bird that lays five or six eggs a week is clearly a 
better layer than one producing two or three eggs. The best 
means of assessing rate of production in commercial flocks is to 
divide the number of eggs laid during a short period by the 


number of days. 

Persistency of Production. Usually the longer production 
continues prior to the annual moult the greater the^ total 
production for the pullet year. Birds that cease laying in the 
early summer months are poor producers as a rule, while those 
laying well into the autumn before dropping their feathers 
arc the best layers. The date of laying the last egg in the 
production year is a reliable indication^ of persistency, but, as 
pointed out below, some of the most prolific producers continue 
to lay throughout the moult. , 

Winter Pause. Few pullets remain in continuous promo- 
tion from the start of laying until the annual pioult. The 
majority take rests of longer or shorter duration, and for a 
variety of reasons. Any pause in production^ necessarily 
reduces the number of eggs a bird may lay in a given peno , 
but a winter pause has the greater effect on profits. 

There does not appear to be evidence to show that the 
winter pause, as such, is inherited. Lerner and Tay or (1947) 
failed to increase significantly the incidence of the winter pause 
in birds selected for it ; on the contrary, the amount of pausing 
was reduced in birds selected for high producUon. 

The less prolific layers are naturally more likely to pause m 
winter and at other seasons than high producers. In practice 
much of the winter pausing has its origin in errors in manage- 


ment and outbreaks of disease. 

Lcrncr and Taylor (1947) “‘a*' the winter pause may 
be arbitrarily clcniicci as a period of non-producUon of seven 
or more ronsreutive days, which start before March 1st, ol 


the first laying >car. 
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Broodiness. The incidence of broodincss in difTcrent strains 
and in individuals of the same strain varies enormously, \\hich 
shows that the trait is inherited. It is said to be due to two 
complementary’ genes, both of which must be present in broody 
hens. 

Evidence of sex linkage has been produced by sc\cral in- 
vestigators. Roberts and Card (1933) crossed Leghorns with 
Cornish Game and found that 88 per cent of the pullets from 
the Cornish sire went broody, but only 37 per cent from the 
Leghorn sire, Kaufman (1948) in reeiprocal crosses between 
Polish Grecnlcgs and Leghorns found t])at no pullets from the 
Leghorn sire w’cnt broody, but 78’5 per cent of the pullets 
from the Greenleg sire did so. 

Broodincss is of economic importance, for it is accompanied 
by cessation of egg production. 

This being so, efibrts ha\c been made to reduce its incidence 
as far as possible, and m tlic light, or so-callcd non-silting, 
breeds a considerable measure of success lias been ac!iic\cd. 
E^cn in the light breeds, however, it has not been eliminated. 

At 'one time much was heard of non-broody strains. This 
description is misleading, for the fact that a bird is non-broody 
in her pullet year is no guarantee that she will not be broody in 
her second, nor is it a guarantee iliat she will transmit non- 
broodincss to her daughters. 

Continuous selection for lu'gh egg production lias naturally 
reduced the incidence of broodincss in all utility strains, in- 
cluding those of the heavy or sitting breeds. 

It is impossible to have excessive broodincss and high produc- 
tion, but a bird that is broody occasionally during the year is 
not necessarily an inferior producer. 

. \ fice- broerdiness »? bird may hy sit a SiisJcr x:tJt one w - 

ing nobroodincss, and may in fact complete tlic y car w ith a better 
egg record tlian a bird that was not brootly. It h ihcrcforc 
not wise to dispose of individuals merely because they h.ave 
one or two spclU of broodincss. Xcvcrihclr^, in general it 
can be said that broodincss lowers annual aver.ngc egg prtMhic- 
tion. This lias been dcmonstraletl by Hays, Jull and other in- 
vestigators. . 

Moreover, in modem commercial pr.icticc broody hens nrc 
a mmnnee, and labour is rcquiml In dr.nl with ihrin. Ilriirr 
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breeders should discard all birds that go broody if non-broody 
birds of othenvise comparable quality are available. 

The Moult. The season and duration of moulting are closely 
related to egg production. Of all the various characters con- 
sidered when selecting birds for production, the moult has the 
greatest significance, although no poultry-man would ignore 
other characters already discussed. 

Egg production does not cease because a bird begins to 
moult. It would be more correct to say that the moult begins 
with the cessation of production. This may be explained by 
the fact that Avhen a bird is laying, the bulk of the food is 
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FIG. 52, — ^TUE WIND OF A BIRD FIG. 53.— THE WING OF A BIRD 
IN FULL PLUilAGE MOULTING AT A MODERATE 

Sho\\mg the ten primary or flight RATE 
feathers, the axial in llic centre and Two feathers are about half-grown 
some of the secondary feathers on the before those next to them arc dropped 
right 

required to maintain body condition and egg production. 
There is little or no surplus to nourish the feather. 

^Vhen egg production ceases or slows down nourishment is 
available for feather growth, and the bird moults. This 
explains w'hy the late moultcr is usually a good Ia>cr. 

That is not the whole of the stor>, A good l.a^cr not only 
moults late, or comparatively late, in the season, but when 
production ceases the moult is usually rapid. This is because 
the factors that ensure high production— constitutional vigour, 
ability to assimilate food cfiicicnll), and sound management — 
also ensure rapid moulting. 

Some of the best l.j)crs, however, do not cease lading when 
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moulting starts. They may continue to lay, althougli at a 
slower rate, for some time after the onset of the moult. Excep- 
tional birds may lay more or less throughout the moult. 

A bird that is capable of doing two jobs at the same time 
must be regarded as among the best layers, but not necessarily 
a better layer than one that stops laying when moulting 
begins. The continuance of production during the moult 
retards the rate of moulting. The reason wifi be under- 
stood, and allowance made for this when judging for pro- 
duction. 



fkfint t tfcJtnt rotiirf 

FIO. 5 t. — TIIK W'tNO OF A RAriO FIO. 55.— TJIF. WJXC OF A SJ OW 
MOUtTER MOUl.TFR 


TI1P liifd 11 rcnlacint; a numt^r of New feailipn arc almini rompleiel) 
pnmar> feainen »imul«ancouj|>. grmvn tjefore are tlroppeil. 

Poor producers usually moult early in (he season and moult 
slowly. They rarely show bare patches, because they moult a 
few fcatljcrs at a time, new feathers being fully grown l>eforc 
many of the old arc dropped. 

In very poor layers stubs of new fcatlicrs may be found on 
the bird^ af any time of tltc %ear. Titcj- may hya feu- 

eggs, stop laying, drop a few fc.ithcrs, (hen st.irt hying ag.iin. 
This alternate moulting and laying at short inicrvah may con- 
tinue for many months. 

Good producert present a very dincrenf picinrr. llicy 
retain their feathers throughout the long peri<Kl of protlnciion; 
hence towards the end of the season llic plumacc shows signs 
of wear and tc.ir. When they moult they d<» so rapidly, and 
on this accoui\i they often show bare patches. 

Rate of moulnng can be dctcmunctl by e.t.»mtning (hr Higln. 
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feathers If the wing of a bird in full plumage is fully evtended, 
counting from the extreme tip farthest from the bod) and 
Ignoring the small finger-feathers, there is a row of ten large 
primary or flight-feathers, then a small feather (the axial), 
followed by fourteen secondary feathers 

The primary feathers usually drop in regular order, beginning 
uith No I (next to the axial), followed by No 2 and so on, 
until No 10, the feather next to tlic finger-feathers, is dropped 
Occasionally No 2 may drop before No i This is not 
significant 

Birds that moult rapidly will replace two or more flight- 
feathers simultaneously, or they will drop in rapid succession, 
so that the difference in the length of the new feathers growing 
in will not be great Birds moulting slowly will show con- 
siderable difference m the length of the new primaries 
The growth of a primary feather is usually completed in 
SIX or seven weeks, therefore the presence of a fully grown 
feather would indicate that the wing-nloult commenced six or 
seven weeks before the examination was made It would not 
indicate that the bird had been out of production for this time 
Irregularity in the order of moulting occurs when pullets 111% e 
a partial moult dunng the winter The annual moult then 
begins where the partial moult stopped, the feathers replaced 
during the partial moult being the last to fall during the 
annual moult 

Generally speaking, pullets moult earlier and more rapidly 
than hens, but whatever the age of the bird the poor producer 
moults early, frequently dropping her feathers in June 

All birds completing the moult b> the end of August should 
be regarded as early moultcrs, those moulting m October and 
November as late moultcrs 

There arc many factors affcclmg the time of the year at 
which moulting starts, and also its duration A spell of hot 
weather may cause early moulting, as also will under-feeding, 
undue disturbances such as moving a flock when in lav, or 
fnght by dogs or foxes Poor physical condition of the birds 
due to insect pests, colds, internal parasites and so on may also 
be responsible for an early and protracted moult 
In order to ensure that the moult will be 
spccdilv as possible it is essential to keep the birtis m good 
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physical condition. Any lactor having an ad\'crsc ciTcct on 
health will slow down the rate of moulting. 

The practical man measures the duration of the moult by 
the length of time a bird is out of production. Individuals 
differ markedly in this respect, some taking four months or 
more to complete the process. The average time may be taken 
as eight to ten w ccks or thereabouts. 

Pigmentation, In yellow-skinned breeds pigmentation is of 
some value in the selection of laying stock, but it is by rjo means 
so reliable as other characters to which reference has been 
made. 

The yello^vness noted in the beak, shanks and fatty tissues 
throughout the body, and in the cgg'>olk, is dcri\cd fVom the 
plant pigment xanthophylls, present in green plants and certain 
grains, notably yellow maize. 

C. A. Schenck (1904) pointed out that close relationship 
exists bctw'ccn the pigment found in green plants and cgg->oIk, 
and since that time a gfcat many in\cstigators ha\c carried out 
experimental work on pigmentation in poultry. 

Palmer (University of Missouri) fed birds on tlircc different 
rations, one containing a large amount of .'c.inthophjll, one 
with a low \an(ltophyfl but high carotene content and one 
containing no appreciable amount of either pigment. 

He showed that a few da>s* feeding of a pigment-free ration 
was sufficient to reduce the jolk-colour lo its lowest level 
obtainable on that ration. A ration with a high xanthoph)!! 
content began to incrc.asc )olk-colour as carl> as the second 
da>, vshilc the result of feeding a ration having a high c.arolcnc 
content was similar lo that obtaincti with a pigment-frer ration. 

Carrots, a rich source of carotene, failct) lo have .in appreci- 
able effect on yalK-cohur. 

rurlhcr, palm oil, also a ver)' rich source of carotene, v\.n 
incffccltvc for tliis purpose. 

Subsequent c.xpcrimcnl.'il work has shown that onl) xanlho- 
ph>H pigment is rcs|>onsiblc for >oJk-coIonr and jilgnirni.ilion 
in poulirv where nonual rations arc fctl. 

Gage and Gage found lint a fot-joluhlc d>r known .ns 
Si]d.an 3 was imnsfcrrctl lo the soil and the Nxly sif the young 
chick Morgan and ^Vooslroff (1927) showctl tint the pigment 
in pinncnlo pepper or pipnc.. (t:i,/.«re-. l.elnvr, ,n 
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similar manner Fed at a level of J to i gramme per bird daii-y, 
It imparted a desirable colour to the )olks When fed at the 
rate of 5 grammes per day the yolks became rcddish-brown. 
Taylor ( 1 945) confirmed these results He found that 'w hen fed 
at levels varying from ^ to 5 grammes per bird per day yolk- 
colour varied from orange to bnck-red He also demonstrated 
that pimento {Pimenia qffianabs), commonly known as allspice, 
is ineffective in improving the colour of the yolk 
Fresh greenstuffs, alfalfa and grass meal, and/or yellow 
maize will supply sufficient pigment in the average ration to 
ensure satisfactory yolk-colour 

It IS well known that m the course of laying, yelloi\-skinned 
breeds gradually lose the pigment, which disappears first from 
the vent, followed by the eye-ring, ear-lobe, beak (base to 
tip), feet, shanks and hocks 

The loss of pigment was at one time commonly believ ed to be 
due to Its transference from the body-tissues to the yolk, but 
there is now evidence to show that it arises from excretion 
through the skin and the natural physiological changes that 


occur m it 

That loss of colour — “ bleaching ”, as it is usually termed 
’s not due to withdrawal of pigment for yolk-formation, is 
«hown by the fact that it is a simple matter to “ bleach ” birds 
by feeding a pigment-free ration This is commonly practised 
by table-poultry producers who wish to supply the market 
with white-fleshed birds 

Pigmentation is not a reliable indication of the number ot 
eggs produced, for the following reasons 

(l) The amount of pigment present in individual birds 
vanes enormously 

fs) Individuals differ m the rate of pigment loss 
(3) The amount ofpigment in the food is responsible for 
the degree of pigment present m the birds 


Pigment ma, disappear from the vent before eggs , 

because about two viccks arc required to form the yoll, and 
during that time pigment is used in jolk-formation, none being 
transferred to the body -tissues On the contrary , some birds 
may l.ay ten to tivcnty eggs before die vent is bleached. 

According to Lewis, the .average production required to 
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bleach the beak is bet^\een thirty and forty eggs, or sc\cn or 
eight \\eeks* steady production 
From observations by Palmer and Marble the average 
number of eggs required to bleach the bottom of the feet is 
67 8, the front of shanks 95 9 the back of shanks 159, and the 
hock joints 180 7 

For reasons stated, production cannot be estimated in (his 
arbitrary manner Some birds lose the pigment scry rapidly 
while otlicrs, even though prolific layers, will not be cnlircly 
bleached at the end of a long period of production 
Pigmentation IS ausefulguidcwhcn culling a flock, because it 
IS cMdent that when the majonty of birds arc more or Jess 
bleached, those hea\ily pigmented arc either poor la\crs or 
ha\e been out of production for some time UJicn laying 
ceases pigment returns in the same order as it disappears 
Some poultry men arc of the opinion that pigmentation and 
vigour arc correlated, that birds lacking in pigment must 
therefore lack vigour There is no evidence to support tins 
view, which completely ignores the fact that while skinned 
breeds carry no pigment, but no one has suggested that they 
laek vigour 

However, since pigmentation is associated with body fat, 
Its absence may be due to poor phvsical condition of the bird 
That could be ascertained by handling Lack of pigment is 
not Itself an indication of low vitality 
Selection of Breeding-stock 1 he selection of breeding 
Slock IS based on the same pnnciplcs as the selection of layers 
so far as such factors as egg prorliiclion, egg sire, bodv sj/c 
stamina and so on arc concerned 
A good breeder must be a good layer, but it b\ no means 
follows that a good faycr is ncccssanfy a good breeder fndeesi’ 
the opposite IS frequently true 

The success of the breeding programme depends pnmarily 
on the vigour of the parent birds flial is the fint lesson every 
breeder must learn If he allows egg production recerdi 
breed cbarartcnsijcs or other factors to induce him to hrcctl 
from birds that lack stamina, then he is adopting a pohev 
that can onlv lead to progressive dctenontion of the stock 
which will express itsclfinlouerrrrlrhn, hairhabilm and rear 
abililv and an ever ascending death rate among adult bird* 



J'iMft: MeJern rwllry Ktefiitg 
FJO. 5(1. — THE KEEN, ALERT AP- PIC. 57. — A SUITADLF. SPECIMEN 
PEARANCE AND DEPTH AND WITH WHICH TO MATE HER. A 
WIDTH OF BODY OF THIS RHODE PEDIGREE RHODE ISL/VND RED 
ISLAND RED PULLET ARE AMONG COCKEREL OF THE TYPE RE- 
THE FEATURES THAT INDICATE QUIRED FOR BREEDING UTILFT^’ 
HER PRODUCTIVE ABILITY' STOCK 

justified. It is wscr to kill or market them as soon as they show 
symptoms of ill-health. Even if they recover or appear to 
recover, they arc unlikely to be profitable. 

The most conclusive cNndcncc of vigour is the ability of 
the bird to maintain a satisfactory' level of egg production 
for two or three years, to maintain or increase body-wcight 
during that time and to produce a large number of healthy 
progeny. . 

Body-tvekht. Strains differ widely in average weight. W hilc 
the lo'ss of a few ounces daring the laying sc.yon may not be 
sufficiently serious to warrant rejection, it is desirable that 
breeding-stock should increase in wciglit. 
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Loss of weight indicates thit a bird is unab)c to assjiniJatc 
sufTicient food to support egg production and ph> 5 JcaJ con 
dition at the same time It reveals a v\ cakness^ and hence such 
birds should not be used for breeding 
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FIG 5O — A irriLm wiim uciiorn cocMkru isnuioiALLV 

RUFD AND Ol- SILFNDID TV IF FOR TltF BRf rofNC ITS 

The following should be regarded as the fn/tirrum wr/qht of 
breeding stock of the popular null!) breeds 

1/^1 otn rvtnMtl C«rlrrrN*jl 

Rhode t»lan J Rfti \\>ai do«c J *1 w 

SUMCX ' ' 

lioti) MriRlit Ml h'lni; siniiK n of rconomir imivirt inir f r 
Iht rcKon t!nl llic IirRcr llic Inril, ihr inntr f khI irijuirrtl f r 
tminlunncc Gi%rti llii «mt- Inrl i.rrvi; [irwliiclii n a im ill 
bird Hill imxliicc rom ronrr iconomicilb tli in a I Uk<- nrr 




FIC. 59. THE TYPE OF WHITE IXCIIORN COCKrRFL FIT OVL\ FOR 

THE TABLE 

This bird h-is all ihc characters of the cull Ksen the caincn icmfirs him 


body size and %-iahility arc not correlated, but body size and egg 


Size arc related. 


fimhcr'rcfcTcnce to body size and feed consumption »ill be 
found on p. 428. , r 

Since the ultimate destination of the mnjon > o 
is the table, selection for body conrormation is 
portant, c\cn in strains bred primaril) for cpq pr 
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The liousewife will always prefer a bird with a well-rounded 
breast, to one having a prominent keei. 

Rail of Fialkering. Fast rate of feathering has become a 
matter of importance, and the more progressive breeders are 
paying great attention to it. 

Slow feathering is undesirable; it encourages fcntlicr- 
plucking and cannibalism, and it is a big handicap in table- 
poultry production. 

Rate of feathering can be determined by noting the growth 
of the wing-feathers of the day-old chick or the length of the tail 
feathers at 10-14 days. 

Egg-produciion Records, While the breeder cannot afford to 
ignore the egg-production records of his stock birds, too mticli 
attention must not be paid to them. Let it be rcpc.itcd that 
birds must first be selected for vigour. Vigour is paramount. 

But, other factors being equal, hens with high cgg-produclion 
records in their pullet year arc usually the best breeders. Tiic 
old idea that they produce few and/or tvcakJy ofispring h.is 
been proved completely false. No breeder wlio wislics to 
secure high average egg production shotild hesitate to mate 
birds witii high records. Certainly he will not breed a prolific 
strain if Ijc discards them. 

High egg production is not opposed to liigh brcctllng value, 
unless it is associated with inability to maint.iin weight and 
other undesirable characters. 


Hens with pullet j c.ir records exceeding soo eggs arc to be 
preferred for the breeding-pen, but a bird laying about iCo 
eggs should not ncccs-sarily be rejected, provided other charac- 
ters arc saiisfactor)’. 

Tiic sire should be the dcscend.int of a fimily of high prit- 
diiccrs or, if individually bred, his dam’s and his sires dam’s 


record should be a-jo eggs or more. 

Hays (1952) investigated the breeding efficiency- of 300-cgg 
hens compared with (heir full sisters th.it laid fewer ih.in 300 

eggs in the pullet year. . , r 1 

He found that in egg production the pullet progeny of the 
former were defmilely superior. DuriuR .he ri.inl un.l h.ur.h 
hvinc vcar5 the thmshirr. of hem mui ihr .hruchirr. of 
.heir n’ll risim .hm bid fewer th.™ 300 eppr uvr.-..Krd .0 by 
obout the same number ofeppr. bt.t. Has-, ,«un.al out, tlu. 
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last result may be due to the fact that all available 300 egg hens 
were used as breeders m their third and fourth laying years 
while their full sisters were only retained if they had demon 
strated supenor breeding ability * 

While there is some evidence that very high egg production 
may adversely affect breeding ability after the first year, Hays 
found that as a rule 300 egg hens were likely to be supenor to 
their full sisters as breeders in raising the average egg production 
of the flock 

Short period Trap nesting Dudley (National Poultry Insti 
tute, 1931) investigated the possibility of estimating annual egg 
production by trap nesting for short periods 

The periods he examined were — 

1 Four consecutive days in the middle of each lunar 
month 

2 One day each week 

With the first method he found that in 58 per cent of the 
cases the annual production was within tivelve eggs of the 
estimated production , m 28 per cent within thirteen to twent> 
four eggs, m 9 per cent within twenty five to thirty six eggs, 
and in 5 per cent within thirty seven eggs and o\er The 
respective figures for trapping one day per week were 56, 30, 

1 1 and 3 per cent 

According to Lippmcotl and Card (i939)> there is a close 
correlation between the number of eggs laid m the first three 
days of each twelve months and the total production for the 
year 

The Poultry Stock Improvement Plan Regulations 1959-60 
provide for trapping on a five , six or seven day basis If 
five day or six day week trapping is practised the full egg pro 
duction record is obtained by mult]pl)ing the number of eggs 
recorded on a five day or si\ day week trapping routine by 
J or i respectively, fractions in the final figure being ignored 

It has been shown (Huit, 1959) that trapping for four days 
a week vmII provide records adequate for the difierentiation of 
both sires and dams fimihcs 

Hutt suggests that m order to detect good individuals and 
good families the breeder who makes up Ins breeding pen in 
January can get a fair appraisal of tlic stock by trapping the 
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pullets hatched in the previous spring from first egg to about 
the end of December. Thereafter the birds could be recorded 
for a short period in May or June, trap-nests again being 
introduced for a month towards the end of the first season’s 
production. 

Many breeders adopt this plan of trapping pullets for about 
the first three niontlis of the Jajing year and again for about 
one month in August. Trapping in August will show winch 
birds are still in lay, whether or not egg-shell strength h.is 
deteriorated and, of course, it will reveal the phpical condition 
of the stock. 


EsUmaling Eg!’ Produclion wtihotd Trap-nesting, for com- 
mercial purposes a vcr>* fair estimate of egg produclioj) may be 
obtained by adopting a system of ringing. 

The plan is as follows. Supposing a flock of pullets is housed 
at the end of September. At the end of October the flock 
sltould be handled, and all birds Ibund to be irt h>}' should be 
given a leg-ring of distinctive colour. In Non ember the 
procedure should be repeated, using a ring of dilTcrcnt colour, 
and again in December and January. 

Birds laying consistently throughout the winter will thcti be 
identifiable, and if they moult late hi the autumn it is Svifc it» 
assume that they arc good l.a)crs. 

This system may be modified to suit indiv idual rircumsf.'iru cs. 
It is of great value where trap-nesting cannot be undertaken 
or the expense of trapping is unjustified. If numbered instc.id 
of coloured rings arc u^cd, more detailed inform.vlion could be 
recorded, such as broodincss, body-weight and so forth. 

Selection of Male Ihrds. The selection of stock cfK:kcrch is 
one of the most difitewU tasks wf the breeder, fwr ou UU cUwicc 


will largely depend the success of his work. 

It is commonly said that the cockerel represents 50 jK-r cent 
of tlic breeding-pen. That is an undcr-siatcmcnl. 'Hie m.vlr's 
innucncc on llic pTORCii)- of all llic licni «illi wliirli lie i! 
mated is profound. He alTcrls for licllcr or for none rcc 
production, cgtt-si/e, lialcliabilitv , rc.ir.iliilil> .mid the tiiliil- 
itv of .adult stock. He m.l> be respondbic for iiu re.idnc rni.- 
tance aeainst dise.asc, or be may rau.r prealrr Miirrptil.ibn 
to It An outstandim; etample of ibi. orriin hitli foul 


parahsis. 
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The real breeding value of a cockerel, in common witli that 
of the hen, may be assessed only by progeny testing, and it is 
perhaps unnecessary to state that pedigree-breeders having 
tested males of high quality arc reluctant to dispose of them 
except at prices beyond the reach of the average poultry-man. 

That being so, in most instances purcliascrs arc compelled 
to rely on the bird’s pedigree — that is to say, the egg production 
of his dam and sire’s dam and his family's record with regard 



Ills Oacr.D He can be “ Taultcd ” by the fancier 

A Urown Leghorn sire of high utility has many qualities that the corn- 
quality, niercial man seeks m slock cockerels. 

He is the descendant of a family fully 
pedigreed for many generations. 


to health and other characters of economic importance. This 
information should be available for at least three generations. 

The most reliable indication of a sire’s worth is obtained 
from the records of his sisters. In the ordinary course of 
breeding practice cockerels, i.e.f first-season males, are most 
commonly employed. Therefore the full production records 
of sister groups will not be available; but part-records of sister 
pullets relating to their performance from housing time to the 
start of the breeding season should be studied. They will 
indicate most accurately the e^-production potential of the 
sires. 
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Whereas formerly few breeders retained male birds for tuo 
or more seasons, the use of prox'cn sires is becoming increasingly 
common. They are the basis of some of the most successful 
breeding schemes designed for the production of both first- 
crosses and hybrids. 

U'hethcr tlie bird is fully pedigreed or not, handling and 
obser\’ation — especially obscr\*ation — arc necessary’ before a 
decision is made uith regard to his suitability for breeding 
purposes. Neither males nor icmales can be uiscly selected 
on tiicir pedigree records, however satisfactory these may be. 


/ HaJfTit 

no. Ga.— A imuT%* iiarred no.03. — a uARRrnRocK i*uiut 


ROCK COrKfRFL OF THF TiPr 
THAT WILL Arrr.Ai to 
RRrrnrRS 


that ?H0UU> lav WTJ I. ASH 
IIE A WORTMV mi MHIR OF Till 


The broad principles that arc the I>asis of selection of the 
females apply cqu.illy to the allow ing for (he tmi.i! seriial 

djlTercnccs, 

Cockerels or cocks intended for the brretling-|>en should Ijc 
csscnli.illy masculine, with an abundance of bone, and depth 
and iwdtii of bod). \Vhen (aken in band they sliould feel solid 
and sliow great strength. Tliey should Isc free from plijtical 
defects The brcasilxme should be stout and stratijhi, altliougli 
a bird Inuing a slightly twisted breasilxmc shoultl not neers- 
<.inl) be rejected, prtnided the breeder c.m be awured that the 
defect is actpiircil and it not due 10 an inlieriicd tendency to J«’ft 
bone Similar)) «il)> rri;aitl lo llic u>n: llioc ilimilH l>r 
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straight, but slight cunaturc is not a major defect if the bone 
formation as a whole leaves nothing to be desired 
The body should be well proportioned and balanced, and 
the easy movement so characteristic of health and physical 
perfection in the female should be insisted upon forstocL males 
The comb and wattles should be well developed, the eye bold 
and prominent, of good colour and free from structural defects 
The latter should at once condemn a bird for the breeding- 
pen 

A good sire is a talkative, active individual He is con- 
stantly chattenng, he will lead his hens about the pen, and in 
flock-mated pens the male having the greatest number of 
followers is usually the most vigorous He should crow fre- 
quently, loud and long, and resent interference with his 
mates 

A good stock bird shows wonderful courage, not uncommonly 
attacking the attendant when handling the hens, and will 
challenge at once a strange cock that may approach the pen 
Pugnacity is an indication of vigour, but the quarrelsome 
bird that makes himself a nuisance by attacking the attendant 
whenever he enters the pen is not necessanly a satisfactory 
breeder Some birds of this character seem to be more inter- 
ested in fighting than in their hens, and occasionally these 
“ fighting cocks ” give very indiflTercnt results Cockerels may 
transmit their aggressive disposition, and this may result in the 
progeny having a tendency towards feather plucking and 
canmbahsm It is not wise to breed from birds that are con 
stantly pecking their associates 

The effeminate type of male should be sent to table He 
should not be used for breeding, however good his pedigree 
This type is unmistakable The birds show poor dev elopment 
of comb and wattles, the body is usually narrow and shallow, 
frequently they arc in-kneed — 1 e , lack width between the legs 
They are quiet, rarely crow, do not lead their pen and usually 
decline to accept the challenge of other males The feathering 
IS usually loose and lacks the lustre associated with good health 
Age for Mating The precocious cockerel, like the precocious 
pullet, should not be used for breeding purposes Cockerels 
maturing at a very early age usually lack body size, and 
although they may give very high fertility for a time, they 
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frequently break down later in the season. Cockerels should be 
fully matured before they are used for breeding purposes — that 
is to say, seven or eight months old for light breeds, nine to 
ten months old for heavy breeds. WJjcn, however, they arc 
sexually mature it is better to let them run with a flock of 
pullets or hens than to keep them in groups wlierc fighting 
and “ treading’’ 'vill occur. 

Some breeders in fact rear cockerels and pullets together. 
They do not separate the sexes ai any age. Alihougli this may 
be a “ natural ” method, it may result in bullying in some 
degree and exceptionally early mating. Nevertheless, it solves 
problems associated ss'ith docks of cockerels. 

If prospective sires arc reared with pullets the latter should 
far out-number the former to avoid undue treading and bully- 
ing. In flocks of grouers 8-10 cockerels per 100 puJhts tdll 
have no detrimental effect on the stock. 

A'tmiirr 0/ liens per CockereL The number of hens to mate 
with the male bird to ensure satisfactory’ fertility dcpcjtds on 
the individual and the conditions under which the birds arc 
kept. On free range or in large pens the birds arc more active 
than when kept in a small enclosure. 

There lias been a tendency to undcr-inatc tlic males. A 
vigorous light-brcctl cockerel kept under good conditions, well 
fed and managed, will give high fertility witli iwctity to twenty- 
five hens, a licavy cockerel with fificcn to twenty liens. In- 
stances of high fertility being obtained willi even a larger 
number of hens arc common. 

A fertile, vigorous bird may be mated with three pens; pen 
A on Monday, pen 11 on luesday, j>cn C on W’cdncsilay, and 
rested on niursd.ay, wlicn the procedure may be repeated. In 
this uay one bird m.-jy sene al>f>ul forty-five hen*. ^V^)■ 
high fertility is commonly secure*! by adoplitig thl* practice. 

It is far wiser to make ilic fullest use of the Ixrsi males th.'Ui to 
imroducc somewhat inferior Innls. which a low ratio of liens 
to cockerels frctiucntly necessitates. 

Factors Affecting Fertility. For jrars it wa* janl (h.il 
fertility w.-is not inherited, that it was an indistdual ch.nr.scter, 
not transmitted by sire or dam to sons nr d.iughtrn. Krernt 
svork. howeser, sijcgcsts that fertility is inheritctl, .nithoueh 
the degree of inheritanre is low. .Moreoscr, it it Inmwi tli.ii 
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many characters affecting fcrtilit) — for example, constitu- 
tional vigour — arc inherited, therefore tiie breeder cannot 
afford to ignore it in the selection of lus stock 

There is a wide difference between the fertility of individual 
birds Some individuals of either sex may be sterile, others 
may give 100 per cent fertility. Experiments at the Northern 
Breeding Station, Cheshire, have shown that fertility is fairly 
constant throughout the season and from year to year, 
birds giv mg high fertility in their first ) car w ill usually maintain 
It in their second )ear if they arc kept m breeding condition 

This means that a breeder can dispose of birds giving low 
fertility earl> in the season with the knowledge that they are 
unlikely to improve later. The economic importance of this 
need not be emphasized Nevertheless, average fertility, even 
in highly fertile individuals of both sexes, tends to dechne m 
the second and subsequent years The best layers are usually 
the most fertile 

Should a bird considered of special value prove infertile with 
one male, however, she should be mated with another male 
before being discarded Fertility should not be less than 80 
per cent 

It IS of pnmary importance to keep the stock in breeding 
condition — that is to say, Jean, hard and active On no 
account should the birds be permitted to get over-fat and 
sluggish On the contrar) , under-feeding is equally opposed to 
good fertility It is essential that the ration be fully adequate 
Should it be deficient, or unbalanced, as it is popularly termed, 
the condition of the stock will be adversely affected in direct 
proportion to the degree of unbalance, and fertility will be 
affected accordingly 

Cold weather, especially when accompanied by strong winds, 
results m lower fertility, because under these conditions the 
birds are less active Breeding stock should be given reason- 
able protection while on range 

In foggy weather and during the short days of mid winter it 
IS advisable to include i per cent of cod liver oil in the ration 
to furnish vitamins A and D 

During the summer months shade should be provided 
Long exposure to the blazing heat of the sun will cause the 
birds to lose condition 
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Dubbing. This means the removal of llic comb. Males 
having large single combs should be dubbed in order to a\oid 
frost bite and to diminisli the risk ofinjiir)’ due to fighting or 
accident. 

It is an aid to fertility because it prevents loss of condition 
arising from the above /actors. 

The operation is quite a simple one, and is not cruel if 
properly carried out. An assistantshotdd hold the bird uith its 
head on a table. Then with a sharp knife or razor the comb is 
rcmo\cd, cutting from back to front, not too close to tlic skull. 





SfaJftn /'nllrx Krrfitt 

Fia. (Ij. — A ni nnri> urown iioiiors cockirm 


The ^^altlcs m.ay be cropped at the same. Tlic \Nork sliould Ik* 
done on a ^»ami d.iy. In cold ncatber it is inorr (VifTictiU to 
prevent excessive loss of blood. 

After dijhlwfff she bJrrJ’^ head 5}4ojjJd be Jjeld wndrr the r /Jd • 
IS a ter tap fora minute orsolo check blccdlnij (care being t.ikcn 
not to drown the liird), am! the raw surface tlicn dr«scd with 
Fnar’s Ilalsam or fiour. Tlic bird should lie isolated until 
bleeding h.as cc.ased. Recover) it rapid. 

Dubbing causes f.ir lest tulTcring than fro't-liiic. !t is of 
considerable value in in.ainiamtng Iiigb frrtniiv w ith single-comb 
m.alcs. The operation w iitual)> c.irrirrl mil in tlic .nmimn 
before the birds .uc miletl. Ilierc will be less Im^ of MmKl, 
however, if the comb ts removrcl when the erx Lrrrl is .ilxnit 
10 weeks old. It IS pmciJcable lo ihib at d.nv old. S^mv- 
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breeders remo\e the comb of baby chicks with curved scis- 
sors 

De-spumng Second-year or older males should have the 
spurs shortened It is necessary to remove onl) the horny tip 
This causes no pain 

The tip of the spur may be burned dow n vv ith a red-hot poker, 
care being taken not to burn the shank As a precautionary 
measure a piece of damp cloth may be placed round the base of 
the spur 

Some breeders shorten the spurs with a chisel or wire cutters 
Others force a hot baked potato on the spur, leave it there for a 
few minutes to soften the horn, which can then be removed 
Breeding stock should have clean, roomy, well ventilated 
houses, where they can be kept free from insect pests 
Any factor having an adverse effect on the health of the 
flock will cause loss of fertility to a greater or lesser extent 
Duration of Fertility. Wlicn the male bird is removed 
from the pen good fertility is maintained for a week, and then 
begins to decline By the tenth day only about 50 per cent 
of the eggs are fertile, and by the nineteenth day only about 
15 per cent, although fertile eggs may occasionally be produced 
up to the twenty sixth day Crew reported that a fertile egg 
was laid thirty-two days after the removal of the male 
When a pen is first mated, fertile eggs will be produced as 
carl) as the second day, but it is advisable to vs ait six or seven 
days to ensure maximum fertility The earliest recorded case 
of fertility after mating is about twenty hours 
Hutt (ig J9), m axpenments in breeding for resistance against 
lymphomatosis at Comclf University, has adopted a system of 
double and triple shifts m order to secure more proven males, 
cacb set oT males being used Tor pari oT t’nc breeding season 
only Tlic triple shift enables three times the number of males 
to be tested in a season, compared with the use of a single set 
of males throughout 

After the first males arc taken from tlic pens eggs arc credited 
to them for the next five days On the fourth day after tlic 
removal of the first males the second males go into the pens in 
the late afternoon Eggs laid the following day arc credited to 
the first males 

I or six day's following the fifth day after the first males arc 
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removed the paternity of the eggs is doubtful and tltcy arc 
marketed. Eight days after the introduction of the second 
males, i.r., t\vclvc days after the removal of the first, all eggs 
arc credited to the second males. 

Tlic same procedure is followed xsith a third set of cockerels. 

TIic above refers to natural matings. ^Vith artificial in- 
semination Hutt found that the cliangc of paternity was efrected 
more rapidly. At least 97 per cent of the chicks were sired by 
the new males after the third day following insemination. 

Hafehability. Birds of high vitality give higli hatchabilit) ; 
similarly, loss of vitality, which usually takes a slowly progres- 
sive counc, reveals itself in lower liatchability. It is no 
exaggeration to say that selection for hatchabilily is one of 
the most important steps in any sclicmc for stock impro\c- 
ment. 

The breeder should keep accurate records of the hatchability 
of males and females, and should at once remove from the 
breeding-pens all birds that show that their eggs cnrrv’ a lethal 
factor or produce abnormal chicks. This work is fully justified, 
even if only the current breeding season is considered, but, 
since hatchabilily is an inherited character, the cumulative 
c/Tects of selection arc of the greatest economic imporiancc. 
Hatchability should not be less than 65 per rent of all egtr^ 
set, or 85 per cent of fertile eggs. 

On some farms hatchabilit) is nlmut Bd per cent of all eggs 
set. National average is probably about 70 per cent. 

It must be emphasised, however, that nutritional and other 
environmental factors affccl liatcliabilii) to a marked degree. 
Many of the complaints of low luatchability received every 
sc.'ison arc in fact due, not Co inherent sveakness, but to .an 
inadequate diet. When a well-known gcncikisi w.is asked 
vshai he would do if fintch.abilil) in a Rock were lovs, he said 
he would fint consult a nutritionist. 

This reply indicates the importance of cnuiriug a complete 
diet for stock birds. As will be noted in Chapter riTicen, 
many farinrs influence li.itchnhilitv, and it should Iw «^fen 
tin'll the birds arc able to obtain miequatc amnuritv either in 
the foo<l supplied 10 them or in w?i.U ihrv find nirige. 

Viability. This fartor. like haichahility, is an inhrritrd 
character, and therefore can \x Improv cd b> ‘fin turn. lArr> 
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poultry-man is aware of the great difference in the viability, 
or ability to live, of birds of different strains reared and 
kept under identical conditions of feeding, housing and 
management. 

The extent to which the breeder is responsible for viability is 
clearly demonstrated by statistics from the laying trials. Here 
every factor is constant, with the exception of breeding. It is 
shown that mortality is not evenly spread over the competing 
pens. There are some pens in which mortality is extremely 
heavy, some in which moderate losses occur, while in others 
there are no losses. * 

This is conclusive evidence that viability is primarily a 
breeder’s problem. To attribute it to systems of management 
and feeding is contrary to facts brought to light at laying trials 
and experimental centres the world over. This does not imply, 
of course, that errors in management will not cause mortality by 
lowering the resistance of the stock. Indeed, a considerable 
proportion of losses among chicks, growers and adult birds arise 
from bad management. But high mortality is inevitable if the 
stock is weakly, if it lacks normal resistance to those common 
diseases to which it will be exposed in the ordinary course of 
farm management. 

Every pedigree-breeder should keep records of mortality 
among the progeny of each male and female in the breeding- 
pens, and discard for breeding purposes all birds whose progeny 
fail to show a high degree of viability. This should be done 
u'ith the utmost severity: indeed, it is impossible for the breeder 
to set himself too high a standard in this respect. 
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Systems of Breeding 


C^ross-breeding. Cross-brccdingrcfcrs to the mating 
of tu’O distinct breeds. It is commonly practised by commercial 
breeders for the production oHaying stock and table birds. 

It results in the combination of many diflerent genes, and, 
since desirable characters arc usually dominant, they c.Nprcss 
themselves in the progeny of first crosses. Consequently the 
birds produced by cross-breeding arc frcqttcntly superior to 
their parents because tlicy inherit and express the more desirable 
qualities possessed b)' sire and dam. 

The most apparent effect of cross-breeding is improsed 
vigour. Tliis is termed hybrid vigour or heterosis to denote 
that it is obtained by the cross-mating of tuo distinct brcctls. 
Wlicn cross-breeding, tl»c progeny tend to inherit a double dose 
of the factors responsible for vigour, svhich arc dominant. If 
(hey s\crc not, then the race would soon become extinct. 

\Vhilc tlic adsantages ofeross-breesling arc widely reengnired, 
it should be cmpliasi^cd that ibc qualities of the cross-bred 
birds depend on those of the parents. They ran only inl>cril the 
factors possessed bs the parents, and therefore if cross-breeding 
is to serse a useful purpose the parent stock must be carefully 
selected for tlic characters the brccslcr desires to produce. 

Indiscrimnmlc cross-breeding is s.iluclcss, and it is useless to 
suggest crossing (wo breeds nicre/y for (he sate of crossing. /Irr 
mferior strain of one breed crossed with an inferior strain of 
another ssdl produce inferior progeny. 'J'hc birds must be 
selcitcd with .i-s much care as wlicn breeding pure-brctl siock, 
with the exception only of lirccd points. While crossing is 
rccommcruled for commercial purposes, it is not wise to fon* 
iinuc crossing sUncrcnl brcctU xcar after scar. If this wrrr 
done the progenv would berome more anti mote hricro/>gout. 
and therefore selection progressn cl) less rfTrftivr, ^mcr rsmiu- 
ally one would jiroslucc mongrels in every sense of the term. 
if.| 
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Such breeding policy if it can be so called would result in 
undesirable traits becoming manifest. 

However, the practice among commercial breeders of main- 
taining two or three pure breeds and using the birds that fail on 
breed points for cross-breeding is undoubtedly sound. 

To-day the majority of commercial breeding flocks are mated 
for the production of crosses. A large proportion of the eggs 
from these flocks are sent to hatcheries, which now probably 
supply 75 per cent of commercial replacement stock. 

The importance of improving the quality of hatchery sup- 
pliers’ flocks will therefore be recognized. The leading 
hatchery firms are aware of the need for up-grading these 
flocks; some hatcheries have established their own breeding- 
farms, primarily with a view to providing their suppliers with 
males of superior quality. 

Unfortunately, some of the sires with which the commercial 
brcedingflocks are mated are not of the highest grade, and in fact 
they are of unknown origin in the breeding sense. Frequently 
cheap cockerels from the commercial flocks or perhaps from the 
same flock are mated, or the breeder while purchasing pedi- 
gree sires may obtain birds from different breeders every year. 

If the quality of the laying flocks is to be improved it is essen- 
tial to up-grade the breeding-pens that produce them, and the 
simplest, most practical means of achieving this objective is by 
the use of high-quality pedigree sires of known family history. 

Lippincott (1920) in his classic experiment demonstrated the 
superiority of the well-bred sire. 

Starting with a flock of pullets of farm origin, by the use of 
purc-bred sires from commercial breeders, in three generations 
he raised the a%cragc egg production in quite a spectacular 
manner as shown in the follow ing tabic' — 


Tabij; 12 

Effect of Up'grading Farm Flocks with Pedigree Sires [after Lippincott) 
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Such breeding policy if it can be so called would result in 
undesirable traits becoming manifest. 

However, the practice among commercial breeders of main- 
taining two or three pure breeds and using the birds that fail on 
breed points for cross-breeding is undoubtedly sound. 

To-day the majority of commercial breeding flocks are mated 
for the production of crosses. A large proportion of the eggs 
from these flocks are sent to hatcheries, which now probably 
supply 75 per cent of commercial replacement stock. 

The importance of improving the quality of hatchery sup- 
pliers’ flocks will therefore be recognized. The leading 
hatchery firms are aware of the need for up-grading these 
flocks; some hatcheries have established their own breeding- 
farms, primarily with a view to providing their suppliers with 
males of superior quality. 

Unfortunately, some of the sires with which the commercial 
brecdingflocksarematcdarenotofthehighestgrade, and in fact 
they are of unknow n origin in the breeding sense. Frequently 
cheap cockerels from the commercial flocks or perhaps from the 
same flock are mated, or the breeder while purchasing pedi- 
gree sires may obtain birds from different breeders every year. 

If the quality of the laying flocks is to be improved it is essen- 
tial to up-grade the breeding-pens that produce them, and the 
simplest, most practical means of achieving this objective is by 
the use of high-quality pedigree sires of known family history. 

Lippincott (1920) in Ins classic experiment demonstrated the 
superiority of the well-bred sire. 

Starting with a flock of pullets of farm origin, by the use of 
purc-bred sires from commercial breeders, in three generations 
he raised the .ascrage egg production in quite a specmcular 
manner as shown in the folIov%ing tabic: — 

Table 12 


HJfect of Up'gradui^ Farm Flocks u-tlh Pedigree Sirts {after Lxppmcolt) 
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C^ross-breeding. Cross-breeding refers to llic mating 
of tu’o distinct breeds. It is commonly practised by commercial 
breeders for the production oflaying stock and table birds. 

It results in the combination of many difTcrent genes, and, 
since desirable characters arc usually dominant, they express 
themselves in the progeny of first crosses. Consequently the 
birds produced by cross-breeding arc frequently superior to 
their parents because they inherit and express tlic more desirable 
qualities possessed by sire and dam. 

Tlic most apparent effect of cross-breeding is improved 
vigour. This is termed hybrid vigour or heterosis to denote 
that it is obtained by the cross-mating of two distinct breeds. 
^Vhen cross-breeding, (he progeny tend ro inherit a double dose 
of the facton responsible for vigour, which arc dominant. If 
thc>' were not, then the race would soon become c,xtinct. 

While the adv ant.igcs of cross-breeding arc widely recognized, 
it should be emphasized th.it the <|ualitics of the cross-bred 
birds depend on those of the parents. They can only inherit the 
factors possessed by the parents, and therefore if rross-hrc«!ing 
is to scr\c a useful purpose the p.ircnt slock must be carefully 
selected for the characters the brccsicr desires to produce. 

Indiscriminate cross-breeding is \al«clcss, and it is useless to 
suggest crossing two breeds merely for the sake of crossings An 
inferior strain of one breed crmsctl with .in inferior strain of 
another will produce inferior progeny, llic birds must l>e 
selected witli as much care as when breeding purc-brr<i sttKl, 
\Mlh the exception only of breed points. While crossing b 
rccommcndctl for commercial pur|K>scs, it is not wise to con- 
tinue crossing different breeds jc-**' 

done the progeny would become more and more lirirro/)gnui, 
and therefore selection progicvsh c!> less efTcciise, since eventu- 
ally one would produce mongrels in c\cr>' sens*- of the tenn. 
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different breeder every season, it will be wiser for him to ’isork 
in closer collaboration with the breeder whose stock is known 
to do well on his (the purchaser’s) farm The pedigree- 
breeder knows the strain with which his customer is working, he 
knows Its good features and its bad ones, and is therefore in a 
much better position to supply the most suitable birds for 
mating with it than another breeder working with an entirel) 
different family m an entirely different en\ironment 

It should be obvious that the breeder who supplied sound 
stock IS the best man to keep it sound, and it is unfair to the 
pedigree-breeder to use his strain for indiscriminate out-crossing 
Such a practice cannot lead to improvement because, from a 
genetical standpoint, it results in mongrehzing the strain The 
birds are no longer “ pure” for those characters the breeder 
has established 

The value of closed-flock breeding m excluding undesirable 
and intensif>ing desirable tracts is now widely recognized It 
has become common practice among pedigree breeders operat- 
ing on a sufficiently large scale to enable close in-breeding to be 
avoided Pedigree breeders with small flocks and commercial 
breeders can adopt the closcd-flock system by confining matings 
to a selected str'im 

Criss-cross Breeding. This refers to breeding from first- 
cross hens for the purpose of exploiting heterosis while avoid- 
ing the more costl> procedures involved in the production of 
** hybnds 

It is well known that crossing between breeds usually results 
in improved hatchabihty, chick viability (not adult vaability), 
growth and egg production Breeding from crosses has the 
same effects, and subject to due care in selection of the parent 
stock, It can be rehed upon to produce birds ofhigli quality 

Cnss-cross breeding siiould be more commonly practised It 
enables the breeder to keep first cross females only, and as they 
arc usually superior lay ers they can be expected to produce more 
chicks per breeding hen than pure stock 

It IS, of course, imperative that the first cross females used for 
breeding should be the descendants of pedigree strains, for the 
commercial value of the progeny depends on the genetic 
qualities of their parents 

Males should be pure bred and should be members of families 
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Jsew m-ilcs from the same source tserc used cnch )cir 
(except the list m the case of the Birred Rock) The mongrel 

sires ^vere purchased from a packing-house 
It cannot be said that the AMiitc Orpington uis improved, 
but there IS no doubt about the improvement in \\hitc Leg 
horns and Barred Rocks The failure with the Orpington was 
attnbuted to insuflicicnt breeding for egg production 
The improvement in the mongrels ma) bcductocnvaronmcnt, 
but this factor would be comtnon, and in no waj aficcts the 
validit) of the experiment 

Out-crossing Out crossing is the mating of individuals of 
difTcrent families of the same breed It is the most commonl) 
practised system of pure breeding probablj bcciusc it is the 
simplest 

Its primar) purpose is to avoid the ill effects of m breeding 
but bu>ing new blood from difTcrent breeders cvcr> vear 
prcsumabl> with the object of securing llic gowl features of 
cvcr> Tamil) while excluding the bad, is not a polic) that can 
be recommended 

Trcquentl) ver) undesirable characters have been intro 
diiccd in this wa> The use of a cockerel from a certain 
strain ma) have disastrous consequences, even though the 
bird ma) have no visible defect and Ins famil) Instorv ma\ be 
cniircl) satisfaciorv Tins is due to the recombination of tt»e 
numerous fictors transmitted b) the parent birds and iv 
capable of Mcndclnn explanation 
The practical man usuall) explains the imsalisfactor) r«ultv 
b) staling that the mating failed to “ nick ” — in other word< 
the genes failed to combine in the manner aniicipairx! 

It IS possible for the breeder who relics upon out crossing U> 
coniuiuc succcssfuHv for man> vears but the d ingcr of infrf»' 
during an undesirable eh trader is ever present, and sooner or 
later trouble usinlU arises from following tins t nurse Indeed 
It would be somewhat remarkable if it did not, since repratrd 
out crossing results in fheacctmiuhiion of such a heferogenemn 
mass of rlurai icrs from the diffcrcni strains that in counr < f 
time one that is undeirablc will almost ecrtainl) express ii elf 
This danger taiinol be avoided but it cm l>r rnUiced vers 
considcrabU b) brcctlmg widim the strain as f.r as pm, hie 
Instead of the commen nl man purcb isint. bJo-nl from a 
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Importance of Family In breeding it is siid that “ it is the 
individual that counts ” That is perfectiv true The in- 
dividual must be considered ^^hen selecting birds for the 
breeding pen Experiments and the work of breeders who 
carry out progeny testing, however, have shown that there is 
something more than individual selection in\ oh ed if progress is 
to be made in establishing strains capable of giving high a\ erage 
egg production and showing low mortality It is necessary to 
consider the bird’s family history 
To-day far more importance is attached to family records 
than formerly These are, m fact, becoming the basis of 
selection on an ever-incrcasmg number of pedigree firms, and 
It is interesting to note that the Canadian scheme for stock 
improiement — the Record of Performance — is concerned with 
the performance of the family, not individuals 
It is commonly assumed that the higher the record of the 
dam, the higher that of the daughters This assumption is 
not well founded because all high-record dams do not pro 
ducc high record daughters The dam’s record is in fact not 
a reliable measure of her breeding worth although it must not 
be disregarded 

It IS clear tint if the pullet-year record of egg production 
were an adequate basis for selection, then the miintcnancc of 
high egg production m the progeny would no longer be a 
problem Breeders have been selecting on this basis lor many 
years, yet they have found, as Gowcll found over fi y 
ago, that It will not lead to an increase in production in each 


successive V car _ 

Selection by individual pcrrormancc is aciy erectile in 
improvang the aacrage egg production of flocks of poor or 
medium quaht>. but eaentuall> a point is reached bejond 
which further progress, taking the aacrage of the seasons, is not 
achica cd Egg production reaches Us ceiling at about 200 220 
eggs per bird, Ld it is with the object of breaking through the 
ceiling or bamcr as it is often called that newer methods of 
selection are applied These arc based on the perfomanee of 
the flock or familj, and at the same time the aaluc of heterosis 
IS exploited to gtac a further impetus to egg pro uc ion 

W nil traits that are ofliigh or fairly high henta hih , the most 
rapid improacment will be effected ha indiaidual selection. 
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^^hosc records o\cr at least three generations slio\s a hiqh 
standard of health and egg production In no circunistinccs 
should cross bred males be used, for this uould increase the 
risk of the progeny pro\ang inferior to the first cross 

Skaller (1954) reported the results of an experiment in enss 
cross breeding ^Mth Leghorns and Black Aiistralorps at 

the Poultry Research Centre, Victoria, Australia He found 
that (he enss cross bred pullets showed the same amount of 
heterosis, as expressed m belter hatchabihta, lower cluck 
mortality and higher egg production as the first cross Tlicrc 
was no significant difiercncc in adult mortaht) 

Pedigree-breeding The term pedigree is often looscl) 
applied b) poultr>-mcn For nianj >cars it referred almost 
cxclusia cly to the egg record of the dam and the sire’s dam, and 
possibly to that of the grand dam and sire’s grand dam 

Such records arc, of course, concerned only with egg produc- 
tion Nc\crthclcss, they were at one time regarded as adequate 
by the aNcrage man, whose work in the pedigree field was mainly 
directed towards r4aismg the average egg production of his flock 

The public demanded high-rccord birds, and the breeder who 
could produce the most prolific layers w'as able to obtain the 
highest prices so the scramble after egg records began For 
many years other characters were given little attention, and 
as a result of selection for egg production only tlic birds lost 
body-size and vigour In the 1930s the rate of mnrialitv 
among growing and adult stock began to rise to an alarming 
extent Although some improvement has now been cnVctcal, 
much more remains to be done before the povuion ran be 
regarded .as satisfactory 

Looking back, it is rather remarkable lb ii throughout this 
tune relatncl) few breeders look steps lo astcrlain the qinluv 
of tlic Slock tlicir birds were producing Generaffv sjKating. 
breeders labonously trap-nest^ the Jaycn dunng the fine sea- 
son s production, and if the pullet vear record v%as sufficimtlv 
high tlicy were mated in llicir second year with cockerels from 
high recorrl dams 

No attempt was made lo secure infornntion regarding h itch 
ability rcarabihty and the rrcortl of |>crformanrr of the j/ns 
Hid diuclilcrs of mdiMdull liirdi I lir nujoriU nf l.rrrtlm 
did not test the proi;cns 
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produce strains having high resistance to a specific disease 
This iniphes, of course, that he should eliminate ah families in 
Avhich high mortality has occurred where thtre is reason to 
^believe that it is attributable to inherent w eakness 

It IS now widely recognized that the family, not the indurdual, 
must be the basis of selection for health and for egg production 
at the higher levels Indeed, progressive breeders are not onl) 
selecting stock by family performance, they are also selecting the 
best birds from the best families and progeny testing strain or 
family crosses to discover the most successful matings 

Older methods which depend on visible characters of the 
birds and the trap-nest records of the dams, useful as they 
undoubtedly are, will not sohe the problem of passing the 
present barrier at the 220 egg level and producing high y 
prolific strains in large quantity 
Assessing Viability of Family Jull (i 945 )> ^ paper distribute 

to all Canadian breeders m the Record of Performance 
scheme, discusses the selection of breeding stock with the 0 ject 
of reducing mortality among the progeny He referred to expen- 
ments carried out a few years ago by K T Wright, Michigan 
Expenmental Station The results show a close correlation 
between the mortality among growing chicks and that ol 
pullets during their first laying year. Docks having an average 
growing-chick mortality of 7 per cent liad a laying oc mor 
tahty of 7 3 per cent, flocks showing growing chick mortality 
of 14 per cent had a pullet mortality of 15 2 per cent, w 1 e 
flocks ha\ing chick mortality of 277 per cent had a laymg- 
pullet mortality of 28 2 per cent r i > f 

Jull then referred to expenments b) Miss Cook, of the Minne- 
sota Extension Service She kept records for ten >cars and 
obsened that (i) growing-thick mortality of 13 " 

folloncdb) laying-flock mortality of i6 per cent (=) S''o">nB- 

chick mortality of 15 per cent tvas folloucd by ’''‘‘"S' , 
mortality of 20 5 per cent , and (3) grow ing c 11c r „„ 

of 17 per cent was followed by laying-flock mortality of -9 

’’kludl'er, who analysed data supplied by 

University , has shown that mortality during the ■‘"""B P" , 

IS closely related to that among laying pullets when j 

on a r.mily basis Ihc rearing period included the period 
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wlicrcas witJi those characters ofloiv licritability the most rapid 
improvement will be made by family selection. Tlic principal 
characters of high, medium and low licritability arc slioun in 
the folloising table: — 


Table 13 

HmiabUitj,' of CkarttcUrs of Economic Imparlance 


Hjeh hcritabJIilj, | 

Afrdtum hentabtlft}. | 

1 brritabibo. 

Bod> \\Ciffhl 

Rate of prow 111 

1 Viabilit) 


Mrat/carrasc ratio 

Huh eRg protluction 

Shank Icnqth 

Pauves in eRg protluction 

Kcrtility 


EgR qiialiii 

Hairhaliiliiv 


It is, of course, by no means certain iliat good progeny will 
result from family selection, but of two birds of cqu.il first*jc.ir 
record, one that is a member ofa large family of good lasers, the 
other ofa family of poor or moderate prorluccrs, the chanre of 
producing first*class progeny from the former is infinitely greater 
than from the latter. 

The same principle holds good in the selection of male Iiirth. 
In families oflugli cgg*produciion records, however, the record 
of the dam is not a reliable indication of the ability of tlic sire 
to raise the average production of his progeny. Tor c^.implc, 
a sire from a S/O-egg dam of a !ngh*cgg-productlon family may 
prove infenor to a sire from a 2jo-cgg d.im. In the higlicr 
egg-production groups the probability of a sire Improving the 
production of his progeny is less than if he were mated with 
birds of lower egg records. 

but this also applies in the selection of the dams. The higher 
up the cgg-produciion scale a breeder goes, tlic more cliflirult 
progress becomes and the greater the nccti for pnigcny testing 
in order to secure it. 

Sclcciion b> the family is equally important in lirrctling for 
liv ability. It is possible by sclcerion to build up fimilirt 
having gre.it resistance ag.tin$t specific dhcasrs, .it thown bv 
Hutt and his co-worken in their cx|Jerimcnrt in hrmh'ng for 
resistance against fowl paraljw. In pmetice, hrretling for 
rcsi<t.ince agaimt .i specific disease is cottlv, .md in virvy of 
present knowledge it is wber for the hrcetler to aim at building 
up the general hcaUh of the slock nitlier than to attempt m 
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mortality occurring among the daughters of a sire from housing 
time to January ist was practically as good an index of his 
ability to transmit viability as the mortality among his daughters 
up to 500 days old 

These observations are of considerable value to the pedigree 
breeder, because they indicate a means of selection Icss exacting 
than testing all the progeny Yet they give the breeder the 
assurance that he is selecting birds that are likelv to improve 


the viability of his strain 

A point often overlooked by breeders who continually buy 
stock from different farms is that of environment It does not 
follow that birds showing high livability on their native firm 
will prove satisfactory when removed to another where en- 
vironmental factors may be different 

An example of the effect of environment was shown by 
Brown Leghorns at the University of Edinburgh, where no case 
of fowl paralysis was seen In 1937 hatclimg eg^ were sent to 
Rowett Institute, when over 63 per cent of the Univcnity 
birds from the eggs supplied died from fowl paralysis 1 c 
University stock proved susceptible to this disease, but remained 
healthy in their native environment because they were not 


exposed to infection . , , 

In-breedmg. In-brecding refers to the mating of closely 
related individuals The closest relationship is that of lull 
brother to full sister, the next closest father to daughter or 


mother to son . , , , , , 

As a general rule this system of breeding shou d be avoided, 
although the pedigrcc-brecdcr may occasionally Poetise it 
The man who is working on pedigree lines ^ “ M!! cn 

fied m close mating in certain circumstance c may 
m order to etablish, or attempt to etabhsh, a specific ch - 
acter If he fails, the line is not propagated further, ^ccau 
he has his birds under complete control tine 

doe not apply pedigree breeding methods canno , ’ 

because he is unable to identify the progeny c may 
fore propagate undesirable characters and distribute them 
tliroughout this flock before Im error become apparen 
In.brccding brings together both undeirablc and 
ch-iractcrs Many unde.rable 

when in-brccding, thee combine, and thus mt p 
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from forty three to 160 days of age, and Mueller suggests tint 
resistance against disease at this stage is related to similar 
resistance m the early ]a>ing period 
Trom this it is concluded that bj keeping mortahtj records of 
the progeny of sires from the seventh w cek to fiv c months of age, 
the breeder could eliminate at housing time those families of 
pullets that had incurred high losses previously, with some 
assurance that he was disposing of the birds least likely to 
survive through the laying year 
A similar state of affairs is revealed by an examination ofdata 
regarding the sires’ families, but it w as found that mortalitv up to 
forty three days was not correlated to subsequent mortality 
It IS therefore clear that the breeder can obtain a fairly 
accurate measure of adult mortality in a gi\ cn family from the 
rate of mortality among growing stock between forty three and 
160 days old 

Muellers analysis also shows that dams lint died rclitucly 
late m life produced daughters has ing higher v lahihly than the 
daughters of dams that died at an early age 
This result corresponds vMth that obtained at Cambndge, 
where expenments have shown that the mortahtx among the 
progeny of pullets tint died dunng their first laying season was 
greater than that among the progeny of pullets that survwed 
and among older birds 

This, of course, is the best ansi>cr to the quesuon of pullet 
breeding It shows that the danger of brcctluig from pullets 
of hcallliy families has been cvaggcntcil , it cinphasircs the 
grave risks involved in breeding from pullets of unknown finul) 
liistory 

Commenting further on Mueller’s arnljsis, J«1I siid 
‘ \Micn mortahiy ofdaughten between iCi and 500 (fays of 
age vsas considered it was found tint the amount of mortality 
among the fint thirty daughters pnxlinwl by a sire was prac* 
tically as good an index of his ability to transmit viability as the 
amount of mortality among all his daui.htcrs /hrsamrsitut 
tion was found to be true with respcit in rrustance to neo* 

Tiln'p""""' O'" ''''''' "" “P I 

cnulcl be mc<i T P'kIc i» Mlfrlini; Ixvili OKLrrrb mil 
VmMj for brccdiHS purp<»o, Imriu'C >i '> >' ft (Ini (lir 
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first few generations As compared with out-bred controls, 
they laid fewer and smaller eggs, they were slower to mature 
and were of lower body-weight Then followed a partial 
recovery, and although the in-breds continued to give rather 
lower egg production than the controls, a measure of uni- 
formity in production from generation to geneiation was 
secured 

The Northern Breeding Station was closed in 1959 
Line-breeding. The term denotes the restriction of mating 
to one line of descent, the progeny having common ancestors 
It IS a form of in-brecdmg designed to avoid the mating of ver> 
closely related individuals — eg^ mother and son, father and 
daughter 

Line-breeding demands considerable skill and complete con- 
trol of the progeny of each mating Unless control is maintained 
a breeding programme based on it will assuredly break down 
In the hands of the skilled breeder hne-breeding has much 
to commend it. It avoids the nccessit) for the repeated 
mtroduction of new blood from other strains, which, dc^itc 
the most careful selection, may ha\e a detnmenm effect, 
because it may introduce undesirable characters This \co 
frequently occurs in practice, because the mating of two equa ) 
good strains or families does not necessarily produce progenj 
of the same quality as the parents 

In order to aaoid the need for the constant intro uction o 
new blood, with all its attendant risks, line-breeding is being 
adopted on an e\ er-increasing scale by pedigree-breeders 
They start with, say, four, fuc or six distinct lines or famih^, 
and by ringing the changes in mating they erm 
years, if not indefinitely, without seeking fresh b 00 > 

method close m-breeding can be avoided 

The success of the system, in common with all other ^clliods 
depends entireh on the breeder’s skill in selection c mu 
be able to recognize any weaknesses that arc cginning o 
express thcmscKcs and take the necessary steps to 
them He must seek to doclop m Ins various hn^ 
acters he requires, buying from outside sources on > w 
wants a character that he cannot find among his own ir 
Top-crossing. While the above expenment was 111 
the spectacular results obtained in America y top c 
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in the progeny. They can be eliminated only'by selec- 
tion. 

Many experiments have been carried out in in-breeding. 
They have sho\\n that during the first few }cars there is a 
progressive deterioration in the average quality of the progen), 
on account of the undesirable factors present in tlic original 
stock. If, however, the family docs not peter out in the 
process of getting rid of iinwantcd characters, the breeder 
may eventually establish a strain genetically pure for some of 
the characters he requires. Tliat is the theory of close and 
persistent in-breeding, but it rarely, one may say never, 
succeeds in the field of practice. 

^Vilh families that wilt withstand in-breeding, greater uni- 
formity of some characters may be secured, but so far as egg 
production is concerned in-bred flocks produce at a lower level 
llian the original lines. The progeny of sister-brother matings 
arc known as “ sibs ”, 

While intensive in-breeding is not commercially justified— 
indeed, the licavy losses would soon pul the breeder out of 
business — limited in-breeding followed by crossing the in-bred 
lines has been shown to be of value, and is referred to below. 

In-breeding Exp(rim(nls : At the Northern breeding Station, 
Rc.aschcnth, Cheshire, close in-breeding— 't.e., contitumus 
brother-sister mating was practised for many )ears from ipj3. 

Work was commenced with While Leghorns, While \V).Tn- 
dottes, .md Rhode Island Reds — twenty pens in all. Hut 
in-breeding revealed so m.nny undesirable f.ictors that after 
five vears onlv one line of White Leghorn was of suflltienily 
good quaht) to warr.nnt further breeding. The f.imillrs 
petered out .xs a result of general loss of vigour and inabilitv of 
the progen) to thrive .ind breed. 

'I ins result is a common one in cxjKrrimcnIs of this kimi, but 
it must not be .Tssumed th.it any given set of families will 
behave simd.arl). Some slr.'vins .arc able to vxithst.niid in-brenl- 
mg belter than others, and a brecslcr m.ay be more or lets 
fortun.vic than the workers at Rc.isehrath. In tu-^G there 
were onlv four survivors of the in-brctl famllv of White Leg- 

''"nirthcr in-hrrd lines vserr subserpirniK esi-iblidird, .am! it 
was ag.vin found ih.vl the m-breds dcicrinr.vtrd r.apidiv in llic 
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Lane chick The method is a combination in hi ceding and 
recurrent selection 

As ne\\ outstanding in-bred combinations are discovered, ‘he 
inbred parent-lines are then multiplied in nia^^ matngi 

All of the commercial \ancties are produced b> cro ing 
in-breds to make the male and female parents oc il e fina.- 
product That means more \ngorous parents than there n aula 
be if an in-bred were used as a parent m the final cross 

Operations are conducted on a \ast scale *niere arc some 
1,100 farms co operating with the four expcnmental farms 
where in-breds are produced at the centre of the organiza- 
tion 

More tlian 500 pens are used twice annually in the develop- 
ment of new in-bred lines Well over 100,000 in bred chicks 
are wing-banded each year as part of ihe expcnmental pro- 
gramme, but less than to per cent of them ever find their way 
into subsequent breeding-pens The other chicks either die or 
are discarded 

In addition, over 1,200 pen matings of in-bred crosses are 
made each year in an attempt to discover new combinations 
wluch are supenor to present commercial Hy*Line vanctics 
More than 50,000 pullets arc trap nested on farms scattered all 

over the United States as part of this testing programme 

Tlie in-bred single cross parent stock which produce the final 
commcraal Hy-Iane chick is reared by parent flock co- 
operators scattered over the United States, Canada, many 
parts of Latin America and most of free Europe 

These flock-owners have males which are crosses of other in- 


bred lines 

The hatching eggs arc sent twice wccklj to ate lenes 
distributing Hy-Linc chicks and arc either incubated or 

shipped to associated Hy -Line hatchencs , ^ 

For some years v>ork was done mainly with hite xg 10 , 
Rhode Island Red and New Hampshire, but m recent times 
emphasis on fced-conv ersion cfiiciency and the w itc egg las 
resulted m more extensive use of m-breds of hght-bre^ ongm 
About 95 per cent of the present output consists “ 

type, only 5 per cent being combinations of in-br so ig 
breeds and heavy breeds , 

The cost of this breeding programme has been cnormou , 
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maize attracted considerable attention Top-crossmij means 
the crossing of males from highly in-brcd lines with out-bred 
commcrcnl stock, and it was suggested tint the method ma) 
be equally successful when apph^ to poultry 
At the eighth ^Vorld’s Poultry Congress (1948), Dudley and 
Pease presented a paper on this work which stated tint “in 
this cxpenmcnl top-crossing showed no ad\anngc o\cr out- 
crossing and It docs not, as a method of breeding, offer any 
solution to the problem of improving the alrcadv good 
In 1944 crosses were made between the five in-brcd lines of 
\Vhitc Leghorns at Rcaschcath The lines have been crosscil 
in almost every combination 

In tlic method of crossing in bred lines adopted by Wallace 
the in-brcd lines which arc successful arc crossed and the pro 
geny of successful matings arc again crossed ^Vallacc is cross- 
ing in-brcd lines of different breeds, vvlicrcas at Rcaschcatli the 
uork nas done nith one breed 
Production of Hybrids, Crossing In-bred Lines Crossing 

in-brcd lines is adopted commercially m the production of the 
w ell-know n Hy-Linc clucks This poultry -breeding project 'n as 
financed by the Pioneer Hi‘brc<l Com Company , lou a, U S A 1 
and the breeding methods employed were desenbed bv 11 H 
Wallace, Junr , when he visited this country m 19J9 

In-brccding on a large scale was commenced bv the Com- 
pany m 193C, with eggs from fust-class strains from about fifi) 
breeders, but stock from 100 or more sources lias bien tested 
over tlie past twenty years Most of the stock proved worthless 
A few strains have stood up unusually well under in breeding 
As a nilc, it is found that the best pure strains produce llic l>est 
in-brcds 

Ibrds oT difTircnt strains nnd breeds arc closely in-brcd 
(mainly brother sister mating) for three or fourgcncntions 'Die 
wastage during ilus penod is linvy, hccaiisr in breeding shoves 
lint mans lethal fictors arc present, and, as a consequence, 
many lines peter out in the higher stages of in-lirrrshng 

Die lines whicli prove salwficiory .arc higlilv lioinozvgoui 
for ihosc characters of commercial value far which they are 
selected Successful in-brcd lines arc then males! together hn 
crossed) Dir succrwful crossej, 1 1 , ihc iwo s\.av ermset, are 
then mated together to produce the four-uav ermt- the liv- 
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the difference was maintained during the icrl' -fou"-wcek lay- 
ing period. Average egg size was greater ir t^e cu'^-bred 
stock. 

A very different story was told tvith regard t_) egg production. 
Taken as a whole, the in-crosses ** laid substartiallv better than 
the controls in every year. . . . Taken separatelv, 12 in- 
crosses laid significantly better (6 very substantially bf tte~; than 
the controls.” 

The experiment showed that “ so far as egg production vvnthin 
a single breed is concerned but not in respect of any of the other 
characters examined, preliminary in-breeding accentuates the 
heterosis effect in most in-crosses and in a few to an extent winch 
shows that this method of breeding has promise for commercial 
breeders.” 

The investigators could find no means of predicting succcssfu 
in-crosses from the performance of the in-bred parents. 


Table 14 

Comparison of In-cross and Out-cross Stock {Pease and Dudley {1354)^ 
Korthem Breeding Station) 


Year of 

Age at sexual 
matunty 
(days). 

Weight at 
sexual maturity 
(gm.). 

Egg ueight 
(im ) 

Egg po 
in 30 
(44' 

sduction 

1 davs 
recks) 

hatching 

In- 

cross. 

Oul- 

cross. 

In- 

cross 

Out- 

In- 

cross 

Out- 

cross 

In- 

cross 

Out- 

cross 

'944 

'945 ' . 

'94G 

'947 

1948 

'949 

1950 

'95' 

200 

208 

igo 

190 

187 

'74 

183 

180 

196 

200 

'94 

190 

iSg 

176 

183 

'73 

1790 

1710 

1800 

1780 

1830 

1780 

1780 

1800 

1880 

1900 

1830 

'99'^ 

'930 

2020 

2120 

2220 

56 8 

57 5 

572 

568 
56 0 

552 

568 
56 7 

59 4 

58 8 

564 

59 9 

568 

58 7 

61 0 

63 3 

158 

'59 

'53 

'93 

189 

'93 

189 

1 83 

'57 

'54 

176 

iGi 

180 

168 


Reciprocal Recurrent Selection. Despite the outstanding 
success of certain hybrid strains resulting from crossing in-orea 
lines, in-breeding is not a prerequisite to the 

superior hybrids. There are other means of harnessing e e 

that can be employed which do not entail the ig 
in-breeding. 1 j „ on 

One, reciprocal recurrent selection, is being app le o 
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there IS no doubt that it has been successful in >icldin£; a more 

productive pullet than that obtained by orthodox commercial 

methods 

The hen-housed average production on diversified fanns is 
about 195 eggs High flock records range up to ov cr 300 eggs, 
with most flock owners of commercial size reporting more than 
230 eggs per bird housed 

(The hen-housed average production is the average based on 
the number of birds originally housed, no allow ance being made 
for subsequent culling or mortality ) 

Hy-Linc chicks sell at about double the pnee of the average 
hatchery chicks. Over 16 million Hy-Linc clucks were sold in 
1950, over 30 million in 1956 and over 70 million m 1939 
Chicks produced by tins method should not be used for breed- 
ing purposes, because crossing them again would result in .1 
recombination of the good and bid genes of the pircnt in-brcds 
so that an r2 population could be expected 10 perform onlj 
about Oo per cent as well as an Ti population 

While no poultry geneticist will deny tint, propcrlj applied, 
in-brceding is of value, many breeders Invc questioned whether 
the extremely high cost t$ justified 
^Vallacc (1959) ^ stated “In recent years it his become 
evident that the in-brcd«hybrid breeder is in the best position 
to take advantage of tlic new and comphcitcd techniques such 
as blood typing. \Vc hive pioneered in this field and feel 
success IS possible only ilirougli the high degree of genetic 
control afforded by inbreeding ’’ 

Pease and Dudley {1954) compared the pcrforminccs ofin- 
crossed pullets (1 e , pullets bred by crossing in-bred lines of the 
same breed) with tlic pcrforminccs of out-bn.d pullets bml 
from thoroughly hctcro/ygoiis pircnts Hie object of the 
cxpcnmcni was to show whclhcror not preliminary in-brccding 
increases the heterosis cfTccl either gcnerallv or spccificillv in 
certain in-crosscs 

In general, results showed lint there was notliing to choose 
between in-crosses and out-brctl* as ftr.is age at sexii il nntuniy 
was concerned In most c.i$rs in-cnmcs were of lower l>o<h 
weight at scxuil miiuntv thin ihc control (oul-hrcd) siixl, 
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iSi 


each of a few hundred birds could adopt the a whi e the 
small breeder could CO operate with another ir uS'*' ilarposition, 
each carrying out his share of the stnun-testirg oiogrammc 
When first ad\ocated, this method of proaiK i t hybrid' wa' 
regarded in some quarters as supenor to all oihcrs It i- un- 
doubtedly of great value, but experience has ‘•uown that its 
advantages have been exaggerated It is not th“ complete 
solution to the problem of producing supenor hybrid strains 
On the contrary, some investigators have found that strain 
crossing is an equally efficient method 

It is significant that breeders do not confine themselves to this 
method of selection, although tlicy may make much use of it 
Successful breeders of the newer hybrid strains are naturally 
reticent with regard to their procedure in selection It is 
evident that there is more than one way of reaching the 
common objective. No one can yet say that any method of 
selection is supenor to all others 

Selection by Population Statistics. A method of selection 
based on statistical information concerning families is practised 
at the University of California by I M Lerner and his co- 


workers 

In the course of about twelve years, by selecting families b) 
their hen-housed average egg producUon, the egg production 
of White Leghorns used in the investigations at the University 
has been raised from 120 to 220 eggs per bird 

In 1945, however, there was a slight reduction in average 
output to 214 eggs per bird, and in i94® I^ 

was an upward turn to 207 eggs per bird, and m 1948 ere 
" - - ' -bird Since 1941 the 


was a production index of 224*7 eggs per _ - - - 

flock has been closed but close inbreeding has been avoi e 
It may be said that this improvement is not remarkable 
and could have been obtained by up grading in cons: era y 
less ume That is so, but during this period better sires have 


been bred, as well as better layers „ r ,1 - 

Briefly, the method consists of trap-nesting pullets tne 

time of startine to lay in September until ist January e e 
tion IS then made on the basis of famil) pro 'j*'**°*J * J 
sister records — and the best families judged b> t e 
average production (Production Index) are subsequen y 
from, using males from families similarlj selectc 
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cvcr-mcreasing scale in the production orh>bn(ls, it is an 
official!) recognized system of breeding hybnds 
The method described b> Jull (1952) is designed to ensure 
the greatest degree of hybnd \igour (heterosis), nhilc a\oiding 
intensive in-brccdmg m producing the parent stock It is a 
test for “ nickabilily ” of one strain vuth that of another, and it 
identifies strains v\hose genes combine most cfTcctivcI) 

In the first year, strain A males arc mated with strain B 
females and strain B males with strain A females 
Records of egg production and viability of the progenv of 
these matings arc kept on a family basis 
Strain A males and females that produced the best progenv 
when crossed with birds of strain B arc then mated together, 
simiJarJ), strain JJ tynJes and females tint produecti the best 
progeny when mated witli A strain arc also mated together to 
reproduce strains A and B, respectively 
Tlic progeny of the first matings, A y B, B y A, arc not 
used for breeding purposes In the first vear, strains arc 
crossed , in the second, the best families of strain A arc crossed 
and the best females ofsiram B, in the third, matings arc made 
between the strains as in the first year 

RECIPROCAL RECURRIST SEl 1 CTlOS 
Fiiut a ear MAT»\ri 

A Malm x 11 Pemalm R Malm ✓ A I emaim 

I E.NS I 3 3 •» 5 3« 33 33 3t 35 3C to 50 

Cross-Strain 111 i i 

ProRmy > B«t Vcoml Scrnn<t 

Performanerj I>st R^l 

Srorsn Vear MaWhci 

Prn 3 A Sirr i’rn 32 \ Dami t m 35 B Sjrt > I m C 11 Daius 

To Rq^rrxlucr Strain A To Rcprr«lucr ‘Strain II 

Strains A and B mav be of the same or difirrcnt breeds 
Ihcv need not be densed from eJosed fiocls, in pncucc, the 
initial matings arc rirclv undertaken v\iih closed Ihx'ks, s\hirh 
arc not at present nutnrroa^ But the itmns must rrimin 
closed for all future matings, l>rcamr rrctprocil rcctirrent 
sdrcnon IS a prot;c^^ lr>l of jrJrclrtl Mriii,. 

Rcciprocil rccurrrnt srirction im> tic nppl.nl mi a com- 
nimlmi scilc A bicrtlrr mtl. mo siijicnor ilrtm, 



The improvement i\ill also depend on the sek'-i.njT pi '^uic 
I e , the difference between hen housed average egg i- loduvt on 
of the flock and that of the birds selected for breeding 

For example, if the flock shows a hen housed average o ‘’oo 
eggs and the average production of the birds selected for bree 
ing IS 220 eggs the selection pressure is twenty eggs Five per 
cent thus represents an expected gain of one egg lu ot er 
vsords, by applying a selection pressure of twen^ 
progeny may be expected to average one egg per bird 
the progeny of unselected flock, assuming, of course, a i 
same sire was used in each case and the same environmen a 


conditions prevailed for the progcn> , 

Lemer found that selection on the basis of egg recor s 
of May is over 90 per cent as efficient as the comp e e re 
of the survivors . , _ 1^, 

Progeny-tested Sires A system of breeding empio) ng 
progeny-tested sires has been carried out for man> >ea 
School of Agriculture, Cheshu'c 

On account of the high mortalit) experience m , , 

’thirties, which was, of course, common to the coun r>, . 

at this centre were altered So far as breeding vn as con ’ 

It was decided to maintain the flock with stoc ^ t __ 
mature birds only, and to use progen> teste ma m 
eggs are purchased from recorded flocks, and the best^of ffie 
resultant cockerels are mated with groups o P ^ 

from the progeny of the foundation hens o 
pullets are retained for breeding m their secon ,1 
the daughters produced m their first season 1 e , P 
pullets— are kept only for the purpose of progen> S 

sires After the first season they are sold ^ b\ a 

By this system the replacement stock are a 
tested male The method involves mating tw > 


o 
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In addition to selecting birds on their own and their sisters’ 
records, progeny-tested hens arc also used. This method 
could be applied to second-season hens only, but, since the) 
uould not produce so many ofTspring, there uould not be the 
same scope for selection. 

At a meeting in London in 1948 Lerncr pointed out tfiat the 
University flock was founded by lines supplied by commercial 
breeders, and that since 1941 no new blood had been introduced. 

The production index includes those factors with which the 
commercial man is mainly concerned — i.e., egg production, 
livability, rate of maturity and so forth. 

Many breeders arc opposed to this method of selection, 
because, as practised at the Uiuvcrsity of CahTornia, »t docs 
not take into account bod) si7C, colour and other characters. 
It disregards the breed standards. Btit, as Lerncr stated, if 
these characters were considered, tlic intensity of selection 
would be weakened. The smaller tlic number of characters 
for which the breeder selects, the greater !)jc inlcnsily of 
selection, and the greater the improvement that may he «• 
pcctcd from )car to )car in those characters. 

To what extent breed standards should be taken into account 
depends entirely on tlic requirements of the marivct for which 
the breeder is catering. If his customers arc interested purcl) 
in egg production, if they want a liigh hen-housed output, 
then the breeder should select for it, 1 f, how cv cr, his i ustomers 
arc concerned also vviih breed type, tlic breeder must select for 
It, in addition to egg production. 

There is also criticism of the svstem in this counlr) on the 
ground that it invohes pullet-breeding season after sc.i5on, and 
therefore nia) result in high mortalit). Hut by this s)‘stcm »t 
is impossible to liavc a high prcKhiction index and high ntor- 
tahl), and breeding onl) from older stock docs not nuto- 
maiicalK ensure low mortality. If the s)stcm were applied to 
hens onl) , the rate of improvement would ncrcss.irily he slower. 

In the courc of their studies wiih llic University tloct 
Lerncr and his colleagues estimated that the priKluciion index 
^hcn-housed a\ cnigc) lias a low hcrilahihiy (al>oui 5 per rent) ; 
viabilitv is inhrnlcd to a similarlv low degree, while the herit- 
abihtv oflhccgg prodncnnnofstirx-ivon m.nv exceed ^operceni. 
The- licnlabilH) ores? .•.I.pr..r. ... hr l.i„l, .i.Ki n.r,.. 
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test the \alue of each mating For this reason culling should 
not be earned out with the thoroughness that should be applied 
in the ordinary course of events , in fact, it would be ad\ isable 
not to cull at all, since this would show the breeder the a\ erage 
value of all the daughters, which is prccisel) the information 
he seeks 

Pen-recording of each group should be concerned with 
factors of economic importance as these are revealed b> the 
performance of each pen 

These factors are Average age at matunty, number of eggs 
produced per month, egg-weight and colour, food consumption 
per month, broodincss and mortality 

Smee each hen should produce eight or ten daughters, it 
follows that from each pen there should be sufficient daughters 
for eight breeding pens 

The chicks should be reared m their respective pen groups, 
records being kept of mortalit), rate of matunt> and other 
data of importance to the breeder ^Vhen mature, the 
daughten of each sire arc housed separately, and recording on 
the lines mdicated should begin 

The group gi\ang the best performance should be chosen for 
the future breeding pens and mated with the best of the 
cockerels from the same pen — le^ their half brothers These 
daughters and thar half-brotheis make up eight breeding pens 
for the following season, and again the best group from these 
pens are used for the breeding-pens a > ear later So the s> stem 
continues 

This IS a system of in breeding — half-brothers and half- 
sisters — and occasionally full brothers and full sisteis, but it is 
based on all the progeny from the best pen It would be 
extremely dangerous to select the best birds from all the pens 
and make up breedmg-pens with them 

It must be emphasized that the rate at which impro\ement 
can be effected in this way will depend on the quality of the 
original stock, the higher the quality the more difficult it wall 
be to impro\e it 

It wall be wise to retain a considerable number of cockerels for 
selection for the breeding-pens 

The Bossert Sj'Stem. The Bossert system is based on the 
four-pen cycle The flock is closed, and it is assumed that the 
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with second-season hens, but it has been found practicable to 

keep some of the birds for three or four seasons. 

The primary’ purpose of applying this method of breeding 
was to help in reducing mortality. Tins was accomplished, 
since losses among Rhode Island Reds have been between 
o and 4 per cent in recent years and among Brown Leghorns 
between 2 and 4 per cent. In 1936 mortality was per cent 
and 23 per cent respectively. 

It must not be assumed, however, that the improvement in 
viability was due entirely to the use of progeny-tested sires. 
Tlicre arc many factors associated with problems of this kind, 
and it is always speculative which contribute most to the 
reduction in mortality. 

The value of tested sires is now widely recognized, but it 
would be wrong to suggest that mortality tv'ill be lowered 
merely by breeding from them. 

Pen-progeny Testing. A system of progeny testing based on 
the performance of all tlic birds in the pen, not on that of 
individuals, was long advocated by Hagedoorn, the Dutch 
geneticist. 

From the commercial standpoint this system has much to 
recommend it, because the tedious job of trap-nesting is un- 
ncccssaiy, and the tcmpt.ation to breed from a few individuals 
of outstanding quality, constantly before breeders working on 
orthodox lines, is removed. 

The object of pen-progeny testing, or the nucleus sptem as 
it is commonly called, is precisely the same as lliat of the pedi- 
gree-breeder dealing with individual records — namely, the 
production of the most profitable stock. 

The pen system, liowcvcr, is concerned with grottp* of bmb 
or families, not indiriduals. Selection is based on the lanuh 
or group, and for this reason the breeder is able to 
a clear picture of the real value of his stock wjiilc aN-OJaing 
trap-nesting and the need for keeping a v.asl number of mdi- 
vidua! records. Vciy briefly the sptem is applied .as feline's. 

The breeding hens .arc selected in the u$u.al uay, and are 
divided between a number of pens, cacli he.adcd by a male Jir* 
to be tcstctl, 

1 hagetloom suggested starting with ciglit pens. 'Hie 
from these pens arc housed separately, the object l>cin»t 
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far as to become of practical value to the great bod> of breeders 
IS doubtful 

However, breeders are constantly searching for new methods 
of raising egg production abo\c that secured by systems at 
present in use Blood typing may be the means of reaching 
higher levels 

Explained in the simplest terms, blood typing is the identifica- 
tion of certain blood antigens or blood types that are assoaated 
with desirable commercial traits, such as high egg production 
and high hatchahihty — traits of low hentability 

Blood ty^ping involves blood testing for these specific antigens 
with the object of identifying birds having the nght combina- 
tions that will give a further boost to production Although it 
involves blood testing, it is in no way associated with disease, 
it is not concerned v\ith the detection of earners of bacillary 
white diarrhoea and alUed diseases 

Dominant White Strains. Dominant white strains are in 
considerable demand, pnnapally for table-poultry produc- 
tion In recent years they have been much sought by broiler 
producers 

Dominant white has been established m some strains of 
White Rocks, Jubilee Indian Game, and other breeds 
It IS unfortunate from the tabic-poultry producers’ view’pomt 
that the WTiite Leghorn is the only common and reliable 
source of this character Having created a dominant white 
strain by crossing with this breed, the breeder must then effect 
improvement in table qualities, and he must, of course, at all 
times have regard to egg production 

Dominance can be secured in two ways as follows — 

A White Leghorn males are crossed with a coloured breed 
or a white breed carrying the factor for colour, 1 e , a non- 
dommant white 

The progeny (Fi) should then be back crossed to White 
Leghorn, when the (F2) generation wall comprise approxi- 
mately equal number of homozygous and heterozygous birds 
having the dominant white factor 

Only homozygous individuals are required, and they can 
be identified by mating the Fa generation vsath a coloured 
breed Birds that produce only white progeny are dominant 
white 



i86 Modern Poultry Husbandry 

birds in cadi of the four pens arc vigorous and unrelated. 
Each pen is mated uith a selected sire, and each pen or group 
\sill ultimately consist of pullets, \carHngs and tuo«\ car-old 
hens, and each pen is completed uith a one-) car-old cockerel 
unrelated to any of the females. To a\oid confusion between 
female birds, those from pen i arc toe punched i ; those from 
pen 2, 2 and so on. 

The females arc fixtures in their different pens, but thccockercls 
arc not. They arc moved in rotation. Yearling and tuo- 
\ car-old hens of each pen arc mated with a cockerel, or more 
than one if necessary. Pullets arc not used for breeding. 

The cockerel (or cockerels) bred in pen 2 is used in pen i, 
the one bred in pen 3 is used in pen 2, and so on. 

'n^e next season a eoekerel bred in pen 3 is used in f>en 
the cockerel bred in pen .j is mated to pen 2, and so on. The 
cockerels mated in pen i during the first three >cars arc bred 
from pens 2, 3 and rcspcctivcl>, when the order is rexersed. 
'Hius the rotation is2-3-t — -J.S.s. It is spread oxer six > cars, 
and Is then repeated, 

llic figures 2, 3, 4 refer to the pens from which cockerels arc 
drawn to mate xsiih pen i. Tlic same principle is applied to 
other pens. 

Close in-breeding is ax’oidcd, but of course the suceexs of the 
system depends on h.axing xigormis foundation stock aboxc 
axerage quality. To start with stock of inferior quality would 
be dis.asiroux, iKcausc the s> 5 lcm is a form of in-breeding, and 
therefore cannot produce qualities the original stock docs iint 
possess. 

llossert recommends irap-ncsting to ensure breeding from the 
best birds on the female side. Careful selection sliould be 
practisctl. 

All cockerels arc discarded at the end of their first season. 

Blood T>*ping. I.atcsi method aimed at securing successful 
grnr comhinatinns is tiui knox\n as hloo<l l>ping. 'I he xvork 
IS highlx compHcaicil and requires the lerxicc of a lrcIinici.Tn. 

Blood ixping IS l>cing applied bx ccrl.xin kirge-sc-ale brcrilrrs 
in clus countr> and in the Cnilrsl Stalrj, but ii ji iK-^ond the 
>co|>c of the .axemgr breeder. It is a new .approach to the 
complex prohlein of selection for the itnproxerncnt of sukV 
•alrcadx of superior quahtx. Whether it will l>e drscl(q>e<l so 



Systems of Breeding 187 

far as to become of practical value to the great body of breeders 
is doubtful. 

However, breeders are constantly searching for new methods 
of raising egg production above that secured by systems at 
present in use. Blood typing may ^e the means of reaching 
higher levels. 

Explained in the simplest terms, blood typing is the identifica- 
tion of certain blood antigens or blood types that are associated 
with desirable commercial traits, such as high egg production 
and high hatchability — traits of low heritability. 

Blood typing involves blood testing for these specific antigens 
with the object of identifying birds having the right combina- 
tions that will give a further boost to production. Although it 
involves blood testing, it is in no way associated wth disease; 
it is not concerned with the detection of carriers of bacillary 
white diarrhcea and allied diseases. 

Dominant White Strains. Dominant white strains are in 
considerable demand, principally for table-poultry produc- 
tion. In recent years they have been much sought by broiler 
producers. 

Dominant white has been established in some strains of 
White Rocks, Jubilee Indian Game, and other breeds. 

It is unfortunate from the table-poultry producers’ viewpoint 
that the White Leghorn is the only common and reliable 
source of this character. Having created a dominant white 
strain by crossing with this breed, the breeder must then effect 
improvement in table qualities, and he must, of course, at all 
times have regard to egg production. 

Dominance can be secured in two ways as follows : — 

A. White Leghorn males are crossed with a coloured breed 
or a white hreecl carrying the factor for colour, t e., a non- 
dominant white. 

The progeny (Fr) should then be back crossed to White 
Leghorn, when the (F2) generation ^vill comprise approxi- 
mately equal number of homozygous and heterozygous birds 
having the dominant while factor. 

Only homozygous individuals are required, and they can 
be identified by mating the Fa generation with a coloured 
breed. Birds that produce only white progeny are dominant 
white. 
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This method results in a cross liaving 75 per cent White 
Leghorn blood. 

B. A first cross is made with ^Vhitc Leghorn. TIic Ti 
progeny which will be white or predominantly so, should then 
be mated together, when they will produce tvhitc and black 
chicks and others of difTcring shades of grey. 

All the black and grey chicks should be discarded. 

Among the predominantly white cliicks of this, the Tc 
generation, only about onc>third will be homozygous for 
dominant white, the other two-thirds will be heterozygous and 
will usually, fliough not invariably, )).a\c a little black licking 
in the down. 

Chicks that arc apparently pure white should he kept until 
tlicy get their adult plumage, when it should be possible to 
identify homozygous individuals. 

Rut some entirely white birds may not be Iiomozjgous for 
dominant white. All white birds of this generation should be 
tested for parity by crossing with a coloured breed. 

Whicheser method is employed in tlic production of 
dominant wliitc strains, it is advis.ablc to make-up a number of 
pens, to progeny test and to avoid close in-l>rccding. 

Breeding from Pullets. Breeding from pullets has long 
been a conirosersial matter among pouItr)-brc«lers. .Many 
condemn it without qu.alificatioii. They point out that s\hcn 
breeding from pullets we arc breeding from birds tliat h.avc >cl 
to prose their ability to live and Jay. Some breeders c\cn 
assert ih.i! if only ts>o- .and ihrcc-)car-ohI birds svcrr used for 
breeding purposes the problem of mortality would be re- 
soUctl. 

It is not tjuitc «o simple. When losses among adult birtls 
became serious a I.irgc number of breeders usetl only 
their older hirtls, hut mortality semtinued to t.ikc its heavy 
toll. 

It is evident th.it iT the problem could Ikt solves! in this w.iy 
there wonld in fart Ik no problem. 

Moreover, the brcctlen v»ho reg.\nl l»rrrtling from pullets 
.IS unsound praettor, on fhr ground 1h.1i the birds .irr of un- 
known qu.ihiy as f.ir .as egg pmsluftion and li\.->biliiy are 
conrcnicsl, .ipp.ircntl) have no sibjrstion to brerding from 
cfK-krrcb of rrpi.iJl) unLmmn qti.iliiv. It Is ill'x-ical |n iur;;est 
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that breeding from pullets is unwise, while breeding from 
cockerels is a commonly accepted practice 

Experiments have shown that the mortality among the 
progen> of pullets that survive their first laying year is no 
greater than that among the progeny of hens 
Uncontrolled breeding from pullets is undoubtedi) unwise 
It means that the progeny of birds that die in their first )ear 
ma) be used for breeding purposes The tendency ^vould be 
to propagate a strain having low livability 
Breeding from selected pullets under control, so that the 
progeny of birds that die can be discarded, is an entirely 
different proposition, and one that no breeder need hesitate 
to adopt 

Indeed, on the pedigree farm breeding from pullets is desir- 
able, because it enables the breeder to obtain information 
regarding the breeding worth of the birds before they take their 
place m the breeding-pens m their second year 
Breeding from pullets for this purpose, therefore, saves a year, 
and consequently effects a major economy 
If pullets arc not bred from, information regarding their 
worth as breeders cannot be obtained until after their second 
season In other words, they arc still untested stock from the 
breeder’s standpoint when mated in the second year 
Turther, fully matured, well grown pullets are in their prime 
for breeding purposes 

Greenwood (1932) presented the following data showing the 
\ alue of the progeny in relation to age of dam — 


Table 15 


in 1 

^ears 

HatchabilitY, 1 
per cent 

Infertile^ I 

per cent 

Dead in shell 
per cent 

7 

*5 

46 

39 



34 

4 » 


60 

5 


2 

69 


25 


69 

7 

24 


It will be seen that there is marked deterioration in breeding 
\alue after the third year Only birds of outstanding quality 
justify their retention beyond that age 
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Hull (2952) presented the fbJloiting data from the CorncJl 
Uni\crsit> flock: — 

Table 16 




Item 

ruiicu. 


Fertile 

Hatched, 

Fmil. 

Hatched, 




fSSS 

per cent. 

fKKS 

per cent 

«9t9 . 

K 

1.138 

«7 

2.700 

89 

1041 

C 

832 

81 

«.057 

82 

«95« 

K 

1.148 

8G 

2,2s6 

1.781 

H 

1950 . 

C 

04B 

^3 

70 

>95* 


t,4tu 

3.323 

75 


Hutt comments: “In the fiftli comparison, the record for 
the pullets looks unfasourablc, but that resulted chiefly from 
the fact that 5 of the 36 cockerels tested gave us hatches bclou 
60 per cent. There \\ ere t6 for which hatch.ability wasoscrflo 
percent. 

“ The goo<l showing of the pullets in the figures given is all 
the more significant because they were a lcs$*sclccted group 
than the old hens. Many of the latter had been used for brcetl- 
ing a )c.ir earlier, as pullets, and none were re*uscd again in 
the provcn*sirc matings unless their fint >car h.atchabilit) 
had l)ccn high. Among the pullet breeders no such selection 
was possible. 

“All in all, it is cJc.ar dial piiJlris reproduce just as well as 
hens, or better. 

“So far .as viability is concerned, the slight risk in using 
pullets .15 breeden can be offset in pedigree stock by selection for 
viabihtv.” 

Hav-s from d.ita over a rivc->ear periotl on petligrcr 

Rhmlc Island Reds bretl for high frcundiiv, found that the .igc 
of the parrnis had no signiric.int efTcct on the vi.ihiht> of the 
progenv cither during the growing st.ige or of pullets in the 

l. i>ing house. 

Ilierc w.is .1 highly significant thnerrncc between sires in the 
M.ibihtv of their ikiughters in the l.ising house. 

“ In these hmls seleciivrly bred for high frciinditv as the 

m. ijor consjclenitiori, longrvitj no cnicnnn of vi.ih}htv of 
the offspnng." 
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The abo\e facts provide the best ans\\er to the question of 
pullet-breeding Of course if the breeding stock has a deficient 
diet, hatching-cgg quality would deteriorate during a period of 
production 

There can be no ^alld objection to breeding from pullets 
provided the birds are carefully selected and breeding is under 
control Indiscriminate breeding from pullets IS likelj to have 
disastrous consequences if continued ) ear after y ear, but this also 
applies to indiscriminate breeding whatever the age of the stock 

Methods of Mating. Afass or Flock Mating The term 
“ mass ” or “ flock ” mating means mating a number of males 
with a flock in the same pen It is a convenient method of 
providing a large number of fertile eggs, and is frequently 
adopted by commercial breeders The birds are not usually 
trap nested No pedigree work can be undertaken, because 
even if the birds are trapped the male parentage of the chicks 
is unknown 

The number of males naturally vanes with the size of the 
flock With 100 females it is usual to mate six or seven males 

The males should have been reared together since it is 
essential that they be friendly Even so, mass mating should 
not be attempted in small runs Free range or at least a large 
run IS most suitable for the purpose If mass mating is practised 
in a restricted area, screens of some kind should be erected to 
ensure a measure of privacy and so reduce interference dunng 
the act of mating 

The need for pnvacy may seem exaggerated in view of the 
practice of breeding from large flocks kept intensively on deep 
litter, but m the average deep litter house food troughs and 
other equipment are of assistance in this respect, moreover, 
density of population itself provides some assurance against 
interference 

Flock mating is the most common method of mating com 
mercial flocks and, contrary to the belief of many breeders, “ it 
IS the best method of breeding for highly hentable characters 
like egg v\ eight, body size, and growth rate Strains of chickens 
which grow most rapidly, have largest egg vsaght, most uni 
form colour and shell texture and the highest hatchability in 
the U S A were produced from flock matings, no pedigree and 
no family records ” — Jaap (1951) 



xg 2 Modern Poultry Husbandry 

Jaap pointed out that the kc>* to success in flock mating 
for such characters is a high “selection diflcrcntial ’’ — that 
is to sa) , the birds selected for parents should be high abo\ e the 
average of the flock from which they arc selected. 

^Vithout using the trap-nest the breeder could assess the 
value of his birds by adopting a «;>stcm of ringing (see p. I5v)» 
and if he mated his best hens to pedigree sires he would quickly 
improve a flock of average quality. 

Pen-maltng. Pen-mating means the mating of one male with 
a number of females. From eight to lwcnt>-fivc females m.ay 
be so mated, depending on the breed, conditions under which 
the birds arc kept and the purpose of the breeder. 

In common practice it is usual to mate from ten to fiflccn 
females with one male, but, as previously mcnltoncd, a virile 
m.alc on range or in a large pen will give high fertility with a 
greater number of hens. 

Tliis s)5tcm is most commonly adopted by pedigree-breeders 
because it ensures complete control and enables progcn> -testing 
to be carried out. Wlicn the hens arc tr.ip-ncstcd, the paren- 
tage ofcvcrv chick can be casilv traced. 

Stud‘maitrt!, Stud-mating, or single penning, as it is some- 
times calletl, refers to the m.ating of individual females, the 
male being introducctl usu.ally after the lien has laid. 

Fronda showed th.at one mating per week is sufllcirnt to 
secure goo<i fertilitv, although two matings arc advis.iblc. 

This sv'stcm necessitates single penning of the females, or 
ihc) mas run vsilli the m.alc immctliatcl) after ihrv have 
kitd. Stud-mating is costly, since it involves much time and 
l.il>our. It IS not .a praclieal method for commercial purposes. 

On tliis sv-stem the male maj l»c maiet! with a large nimil>er 
of females, provides! the bird is vigorous and kept in breeding 
condmon. ‘Hie male must !>c well fe<l. 

Allnrale Sfatimi. Occ.asjonaII\ a bird ma) be found that vs ill 
not mate freelv with ceri.iin hens. In other words, a female 
niav give good fertilitv sshen mated with one m.ilr, but not with 
another. 

'Hus f.nit has l>een observes! li) a number s»r inveitigatnn. 
If therefore an imlividinl fern dr fails to give gi^nl fertilitv, she 
should Ik* miteil sMlh another male lieforr jljr is rrjeerrtl for 
breeding purposes sin account orinfertiUtv. 
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Alternating the male birds overcomes this difficulty and, 
moreover, tends to raise the general level of fertility. Some 
breeders mate two males with the same pen on alternate days, 
keeping the male not in use in a small pen by himself. Others 
use, say, six males for six individual pens, moving them from 
one pen to another every day or every few days. 

This method usually improves fertility, but of course it cannot 
be applied on the pedigree farm. 
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FIG. 65 {Left) COLLECTION OF SEMEN IN WAX-COVERED FUNNEL. 

{Right) LNJECnON OF SEMEN WITH A SYRINGE INTO THE OVTOUGT. 
“ringers” solution may be used for dilution of SEMEN 

Artijicial Insemination. Artificial insemination in poultry has 
been carried out successfully for some years, but its commercial 
possibilities have arisen only during the past three or four. It 
should be remembered that it is not a “ cure-all ’* for infertility, 
but may be a very useful too^ in tracifng do%vn the source of 
infertility in flocks. 

Its economic value lies primarily in the breeding of turkeys of 
the broad-breasted type, in which physical disability results in 
a low degree of fertility. In turkeys A.I. can definitely improve 
fertility, but in so far as chickens are concerned, it mil not* 
increase the degree of fertility over that of natural matings 
during the normal breeding season. However, it will maintain 
high fertility in the late season (Cooper, 1955). 

While the technique is not difficult to learn, considerable 


Systems of Breeding igj 

Alternating the male birds overcomes this difficulty and, 
moreover, tends to raise the general level of fertility. Some 
breeders mate two males with the same pen on alternate days, 
keeping the male not in use in a small pen by himself. Others 
use, say, six males for six individual pens, mo\dng them from 
one pen to another every day or every few days. 

This method usually improves fertility, but of course it cannot 
be applied on the pedigree farm. 
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FIO. 65 — (Lejl) COLLECTION OF SEMEN I.V WAX*COVER£D FUNNEL. 

(RlSht) INJECTION OP SEMEN WITH A SYRLNCC INTO THE OVIDUCT. 

“ringers” solution may be used FOR DILUTION OF SEMEN 

Artificial Insemination, Artificial insemination in poultry has 
been carried out successfully for some years, but its commercial 
possibilities have arisen only during the past three or four. It 
should be remembered that it is not a “ cure-all ” for infertility, 
but may be a very useful tool in tracking down the source of 
infertility in flocks. 

Its economic value lies primarily in the breeding of turkeys of 
the broad-breasted type, in which ph^’sical disability results in 
a low degree of fertility. In turkc>*s A.I. can definitely impro\c 
fcriiliiy, but in so far as chickens arc concerned, it will not* 
increase the degree of fertility over that of natural m.itings 
during ilic normal breeding season. However, it will maintain 
high feniUty in the late sc-oson (Cooper, 1955). 

While the technique is not diflicuU to Icam, considerable 
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practice IS needed to become proficient Tlic basic technique 
dc\elopcd b> Burro\\s and Qiiinn (1937) is tlvat in Nvhich the 
bird IS held by the legs, breast resting on the operator’s knee 
Tlic back IS stroked se\cral times rapidl>, starting behind the 
usings, and moving towards the tail The tail is then pushed 
back and the copulatory organ is exerted, the thumb and 
index finger gnp behind the vent and keep the organ pro- 
truding 

B> this pressure the semen is “ milked ” from the bulbous 
ducts into a wax lined funnel or b> the apparatus clcscnbcd b\ 
Cooper (1955) — the advantage of this apparatus being that 
contamination by dust, feces or excess w atcr is a\ oidcd and that 
accurate amounts of semen ma> be collected 

It IS only necessary to isolate males for a da) or so before 
collection, but for regular use it is recommended that males be 
“milked” three times weeki) on alternate davs for optimal 
volumes 

The average volume of semen per collection vanes bctwcin 
breeds, and the individual dincrcnccs between cocks within 
breeds IV cxtrcmclj high Volumes from Rhode Island Red 
and Barred Rock average almost o 7 ml ^^hllc from \\hitc 
I^eghom o 4 ml w^v obtained dunng the first season (Cooper, 
1956) llicrc is some seasonal decline in production 

Complete figures for second season males w ere not obtainable, 
but for the fint six month penod in the second )car Barred 
Rock averaged o 5 ml per collection — a decrease of 25-30 per 
cent 

Males being kept for A 1 must be mdividuall) housed other 
wise fighting rcsultv Indivadual cages with 7 fl sq fi floor 
space and 2 ft Gin headroom arc satisfactory for lioth light and 
heavy VirreAv 

Mates must be mature (eight to nine months old) before lieiiig 
used regular!) TJiev may be lighted for a 13 i j hour ih> f ir 
a fortnight or tlirec ccks before the brretling season commences 
feeding a well balanced brreden* riiion is sufhrient to mam 
tain semen production no suppirmema l>eing rrepiirctl 

Hens require mtemmaiiofi once vseekl) wafh o t ml 
undilmetl semen to maintain fcrtiht) ofr^a fj jx-r rent, but iw jrc 
ssecklv mscimnaiionswithoo5ml gucoo 03 l>er cent frrtihi) 
After the first insemination eggs v%itl l>e fertile mi tlie sremul da) 
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Graduation marks arc inscribed on the cannula ^\ith a 
diamond pencil to enable the proper dose to be delivered. 

Eiersion of Oviduct. Birds arc held facing the operator, uJio 
lias Ids right hand on ilic abdomen and his left hand grasping 
the tail so that the wrist is I>ing along the back. 

By applying sudden pressure with both hands the oviduct is 
everted outside the \ent. 

Deliver) of Semen. The cannula is inserted into the oviduct 
as far as the rubber tubing. 

By moving tlic cannul.a it is found possible to insert the lip 
of the cannula into the orifice of the utcro-\aginal junction, 
and application of pressure on the plunger causes the semen to 
be deposited into the lower end of the uterus. 

Pcrliaps the greatest limiting factor in the commercial use of 
A.l. is that of dilution and storage of semen. Present recom- 
mendations arc that semen be used w itldn one hour of collection. 
Research is being carried out in this country by the Poulir) 
Research Centre, Edinburgh, and tlic Houghton Pouttr>* Re- 
scardi Station, Huntingdon, on various aspects of fowl semen 
and ariifical insemination. 
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Incubation 


D evelopment of the Chick. It is a remarkable 
phenomenon of Nature that under suitable conditions the vis- 
cous contents of the egg are transformed into the chick within 
so short a period as three weeks (hens' eggs) 

Not only is this physical change effected, but m the cell from 
which the chick devdops arc carried all the hereditary factors 
that determine body-shape, colour of plumage, sex, fecundity, 
disposition and so forth 

The science of embryology is very complex It has attracted 
the attention of a large number of investigators the world over 
Much knowledge has been acquired, but the closest study has so 
far failed to reveal all Nature’s secrets 

It IS unnecessary for the poultry-man to study literature that 
discusses the subject m detail Nevertheless, he must under- 
stand the fundamental principles of incubation if he is to 
secure satisfactory results and grapple with the problems likely 
to anse in the course of his work 

For practical purposes the egg is composed of five distinct 
parts They are (i) the shell, (2) the membranes lining it, 
(3) the white or albumen, (4) the chalaz®, (5) the yolk 

(1) The shell, largely composed of calcium carbonate, forms 
the protective covering On the surface is the cuticle which 
gives protection from harmful micro-organisms, but not com- 
pletely so, because certain organisms are capable of penetrating 
not Only the cuticle, but also the shell 

The shell is porous, permitting the passage of air and moisture, 
which play a vital part in the development of the chick It 
consists of a dense outer layer and a more granular inner layer 

(2) Lining the shell are two thin membranes, which are also 
porous At one end of the egg the membranes separate to form 
the air space constituting a reservoir for respiratory gases 

(3) The white consists of an outer layer of thin albumen, a 
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dense central la^cr of thick white, winch contains an inner 
complement of tlnn white. The white is a reserve of food on 
which the embryo draws in the course of incubation It also 
gives protection against shocks due to jarring. 

(4) Tlie chalaza: arc coils of dense albumen on opposite sides 
of the )olk. The> act as bufiers, and arc thus a furtlicr pro- 
tection from shock. They arc not attached to the shell mcm- 
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no. 6G— sTRUCTVRF OF TUP inc (dncr.ninmvtic) 
ComfKMition f>f the ece 


White \oll Coni} Jeie ei;? 

Mouture, ‘’o tly-s 53 l (»•, 

Protein % . 115 144 11 

Mineral matter, " , 06 so I (rxtl idint: »! rll^ 

fat and lecithin, ", ot -rj 3 10 

Lntletmninetl, ‘ o <><• la 1 

SheU. % ~ — 13 

brancs, supporting the jolk in llic manner of a himniofl., .»s 
ocrasionalJj depicted. 

The clnlar^T arc sometimes referred to as the *' trntl 
I his term is mwlc.sding. ll implies lint thev arc ronirthuictJ 
bv the male birtl, whcrc.ss the) arc .in inletir.!! pirt of the ccir. 
and in no wav .issocnictl with the mnle. 

.5) The )olk IS the ovum proper -tint ii. the onlv put of 
the rgq tint is the product of the ov.irv. It is tn-mit nl m 
thm skm Inown .os the vitcllmr memhrane. 

Thc)oR IS composed of dense nilv muernlofhlsh muritt'uu! 
value. It IS nih in proteins, fit, minewl mitfer .^nd sKimmi, 
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and with the white furnishes nourishment for the embryo, but, 
unlike the white, it also nourishes the chick for a short period 
after it has hatched. 

The yolk is of two kinds, yellow and white, arranged in a 
series of concentric layers surrounding the central mass of white 
yolk. The yellow and white laycra of yolk are not always 
clearly defined, for the yellow depends on the amount ofxantho- 
phyll pigment in the feed. Given a normal diet, it seems that 
the yello^v layers are formed when feed containing pigment is 
being assimilated, and the white — or, more correctly, thepaler — 
layers when it is not. It has been suggested that white yolk is 
formed in the early hours of the morning, when metabolism is 
low, and the yellow yolk during the day. 

The central mass of u'hile yolk is flask-shaped and the upper 
part forms the whitish spot on the surface of the yolk. This 
spot is referred to as the germinal disc or germ-spot in an in- 
fertile egg, but when the egg is fertilized it is knowm as the 
blastoderm. The presence of the germ-spot does not indicate 
whether or not an egg is fertile. AH eggs contain this spot, but 
it is possible to distinguish between a fertile and an infertile 
egg by close examination. 

In the fertile egg the blastoderm has an opaque rim, the 
“ area opaca ”, surrounding a clear space, the “ area pellu- 
cida In the centre of the latter is a whitish spot formed by 
the upper neck of the Hask-shaped central part of the yolk. 

In an infertile egg the germ-spot is more or less of uniform 
whitish colour over its entire surface, or there may be irregular 
clear spaces in it. It has not, however, the well-defined clear 
and opaque areas of the fertile egg. 

This distinction cannot be made unless the egg is broken and 
the yolk closely examined. It is therefore of no value in the 
selection of eggs for incubation. 

When a mature yolk leaves the ov'ary ofa bird that is mated, 
one of the male sperms in the semen that lies in the upper part 
of the oviduct enters the yolk at the blastoderm, and thus 
fertilization takes place. 

^Vhen this has been effected the single fertilized cell formed 
by the union of the male and female cells begins to develop by 
a process of splitting or segmentation ; the single cell splits into 
two, the two into four and so on. This continues during the 
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passage of the egg along the oviduct until it is laid and cools 
below the physiological minimum temperature. Turthcr 
growth is prevented provided the temperature remains below 
this level. The extent to which dc\’elopmcnt has taken place 
at the time the egg is laid depends on the interval between 
fertilization and cooling. 





no. C7. — CHICK rMnnvoAmiiTinRTV-six noi Ki’ iscvitAnos 
Tor m.in\ \cars the phs'^ioIoKir.al mininuim tcmj>cr.iliirr 
considcrctl (o be .alwui Ctr I'., but acronlintt to runk .niid Hirl* 
her, citctl by Uom.inoff (iO|n), “gnmtb a^ indic.unl by rn- 
largcmenl of the bl.itltHlcrm docs not talc pl.^fc bcln« '.*7’ (;/' 
(approx. fiO'G’ T.). 

^Vhcn a fertile rsnt is pbatrsl under f.iSMur.ible eotjditi'toi, 
in incub.aiton, dc\r!opiiient is rrstimrrl. 
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The blastoderm consists of three layers: the top (or ecto- 
derm), the bottom (or entoderm) and the central layer (or 
mesoderm). It is in these three layers that the early develop- 
ment of the embryo takes place, and they may be described as 
the foundation on vvhich the chick is built stage by stage. These 
three layers are characteristic of the embryonic development 



Pieio Sprait't Paitnt Ltd , London 

FIO. 68. CHICK EMBRYO AFTER SEVENT^'-'n\ O IfOURS’ 

INCUBATION 


of animals, and in fact the growth of the chick cmbr>'0 
follows the same general course as in mammals. Life begins 
with the single cell. Tlic early development of the embryo 
takes place in the area pcllucida, and can be obsened on 
the first day of incubation. It is known as the “primitive 
streak 

In the course ofincubation the blastoderm gradually evtends 
in area, and by a complex process of folding two membranes 
arc formed — the inner called the amnion and the outer the 
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passage of the egg along the o\iduct until it is laid and cools 
below the ph)siological minimum temperature. Turthcr 
growth is prc\cnted pro\'ided the temperature remains below 
this lc\el. The extent to which development has taken place 
at the time the egg is laid depends on the intcnal between 
fertilization and cooling. 
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no 67 — ailCK tUPRVO AITERTHtRTi-SIX noLw'lSCl n\TW)S 

For imn> >cars the phjMologic.i! minimum temperature wa« 
considcrctl to be almiii G8’ F., Iml accorthug to I uni .and Hirl- 
licr, citc<l b> KominofT (m|0), ’‘growth ns ifuhr.alr<l h\ en- 
hrgement of the bhumicrm dors not i »kr plw r Ih-Iou e;’ f * “ 
(approx Bo G* M. , , , 

When .1 fertile egg i* phrrtl under r»\riunblr cotkIukuo, as 
in incubalion, development t% mutnetl 
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After ninety-six liours’ incubation the embrjo can be cicarly 
seen, and if it is carefully remo\ cd from the surrounding matter 
it be noted that it is connected with the yolk by a short 
tube. This is the umbilical vessel or navel cord, and corre- 
sponds in position and function with that of mammals. It i^ 
through this tube that nourishment is conveyed from the yolk 
and vhite to the cmbrj'o. 

If the embryo is removed from the egg, say after five or six 
days’ incubation, its appearance is quite unlike that of a 



Sprati t Ptlenl LU , London 
FIG. 70 — ECO AFTEJ? SIX DAVS’ 

INCUBATION, AS SEEN BEFORE 
THE TESTING LAJIP 

chicken, but resembles some creature that, if seen enlarged, 
v\ ould be regarded as a monster of abnormal proportions. At 
this stage it has t\\o enormous stanng eyes ivith bright, trans- 
}ccc^i pupil's, a /arge head and a coaipacadvclysma)} body. JF 
examined after six days, rudimentary legs and wings can be 
seen, but it is not until the eighth day that feather-tracts can be 
observed along the back. On the ninth day the beak is distin- 
guishable as a short, blunt snout. On the twelfth day it will 
be seen that tlie eyelids are beginning to form, and on the 
thirteenth day doA\n covers the body. On the fourteenth 
day the down is obvious and the beak begins to take the 
shape more familiar to us. 

During the second week of incubation the embryo becomes 





202 Modern Poultry Husbandry 

chorion — hich en\ clop the embrjo. The amnion contains the 
amniotic fluid. 

At a later stage another membrane is formed. This is called 
the allantois — a part of the alimcntar> sjstcm which grows 
from the embr>’o, spreads o\cr its body and later becomes 
fully charged with blood-\ cssels that are readily seen after 



no 69 — CHICK lunn^o aitir rota hans’ iscipmios 


a few d.aj'S of incwb.ition if the egg is held before a strong 
light, a practice known as ** candling **. 

As mcubiiion proccctls the allantois makes cloic contnrt 
with liic chonon which lies against the shell mcinbr.uies, and 
becomes the chick’s respirator) organ. It fnlfih the piirf>f«e of 
the limp, cn.abling “ aquatic rcspir.nlion ” to l>e carried on. 
In addition, the alhmois a 1 w»rbs albumen .'iml Imnsfcn it 
to the cmbr>o; and dr.ab with exerrmrs pr-fKliicit »>r the 
cmbrsonic kidnevs. 
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Skoglund ind (1956) studied the effect of frequency 

of collection on hatchabilit> at the University of Neiv Hamp 
shire Eggs were collected 'it eight, eleven one and four 
o’clock to provide the alternatives ofcollectirg one two, three 
or four times daily 

During the expenmental period from autumn 1951 to 
summer 1953 average daily temperature varied from a mini 
mum of 16 7° F to a maximum of 88 8° F 

Results were inconsistent in relation to frequency of collec 
tion, and in no case were the differences significant It was 
concluded that frequency of collection is not important as far 
as hatchability is concerned 

Broody hens should be removed from the nests immediately 
they are detected If they are not segregated tliey may cause 
lower hatchability by promoting the grow th of the embryo to a 
relatively advanced stage before it is arrested by storage 
conditions 

Ample nest accommodation should be provided, and the 
nests should be well littered with clean straw or wood shavings, 


or plastic nest pads can be used 

Eggs should be collected in a ivire or plastic basket, per 
mittmg free circulation of air to ensure rapid coohng 
Selection and Storage of Hatching Eggs Eggs intended 
for incubauon should be selected with care because any ab 
normality is likely to ha^ e an adverse effect on hatchability, and 
such abnormal eggs as hatch will probably yield weakl> chicks 
Hatching eggs should weigh between 2 and 2i oz \ cry 
large eggs — and by that is meant large for the family or strain 
of birds used for breeding purposes— do not hatch so well as 
those of average size Small eggs are obviously undesira e 
It is essential to follow a middle course so far as egg size is 
concerned because large eggs contain a higher proportion o 
thick white than small eggs, and as the proportion of thick 
white increases so hatchability declines 

It also declines because as eggs increase in size, the contents 
increase as a cube and the shell as a square Thus t c rate o 
evaporation has to be more rapid as the pores of the egg s c 


do not increase sufficiently pro rata 

For table purposes a high proportion of thick white 
desirable It improves both the keeping and w iippmg 
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capable of independent mo\ ement, and slightly alters its position 

from time to time during the later stages. 

By the sixteenth day the albumen is almost completely ab* 
sorbed, the cmbr> o rclj ing mainly on thc\ oik for its nourishment. 

On the sc\ cntccnth day the amniotic fluid begins to disappear, 
and on the nineteenth day the >olk is gradually drawn into the 
body through the navel. At this stage the chick forces its beak 
into the air-space and begins to use its lungs for the first time, 
although it is not until the shell is pipped that respiration is 
carried on entirely b> the lungs. 


! 
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no. 71. — CJIICK TMORVO AriTR MM IJVVs’ 

IVCL’IIATION 

The .ilr-sp.icc iippc.irs to he ncccss.irv' hcfijrc the chick 
breathes free atmospheric air. It ronstitutes an intermediate 
stage between aquatic and pulmonarv rcspir.ition. 

Before Iialching, the chick’s legs arc drawn up close to lljr 
t>ods, and the liead is tucked under the riglil wing, with the 
beak against the air-sp.icc. 'Ili.at is the normal prcrirni.ttloii. 

Perking the shell while changing its position, the cIiicL iilti- 
match brc.ds it, and vs hen it is sufiicienih broken pudirs 
against the sm.nll end of the shell with its legs, and thus enters 
the outside world 

Collection of Hatching EgR%. \Vr> frequent colfrction 
of liatching eggs is unnecessan, since rstrrmr trmprr.vturrs .are 
rarch cxi>encnced in this countrv. F.vrn during rscrpuonalK 

coldorhot vvc.niher collection three imiefrkiiJv »uJII>^,id-r|UTfr. 
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Candling will also show the defect kno s n as mottling — i , 
when the egg is held before the lamp the shell is seen to have a 
mottled appearance, due to lightish areas Holst, Almquist and 
Lorenze have shown that this appearance is due lO an une\en 
distribution of moisture m the shell The eggs behave normally 
when stored, but they do not hatch so well as those having 
perfect shells 

Regarding storage, it should be emphasized that eggs should 
not be kept longer than necessary Experimental work 
has shown that eggs stored under suitable conditions for 
periods not exceeding five days show no perceptible difference 
in hatchabihty or quality of the chick When stored for longer 
periods, however, it is estimated that hatchabihty and the 
quality of the chick deteriorate to the extent of approximately 
4 per cent for every day an egg is kept after the fifth 

For practical purposes eggs may be kept for seven or eight 
days, but, however favourable the conditions of storage, the 
sooner they are incubated the better 
The optimum temperature for storage lies \Mthin the range 

of 50-55" F -n r r 

Funk (1934) found that chilling eggs at 32-38 F for forty 
eight hours did not affect hatchabihty, and that it required 
seven days’ holding m that temperature range to reduce 
hatchabihty to zero, although it decreased after ninety six hours 
Olsen and Haynes {1948) obtained the following results with 
eggs stored for six to eight days — 


Table i8 

Effect of Storage Temperature on 

Hatchabihty 

Storage 

temperature (“F ) 

percent hatch 
of total eggs 

Percent hatch of 
fertile eggs 

30 

40 

70 

2 0 

66 t 

71 3 

rao 
^ 1 

2 2 

7< » 

786 

76 7 

73 7 


Oken (.95.) comp-^red the effect of storing cgp thin 
tiventy four hours old at 3=“ F for three four and file dy 
prior to incubation nith eggs stored for five crosses 

His tests shoiied that embryos from ill nneties and crosses 
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quality. Eggs having much thick white arc therefore preferred 
for cooking. 

Thus high hatchability and superior cooking quality arc 
incompatible. 

The shell should be strong and perfectly sound, i.e., free from 
small cracks kno^\n ns hair cracks. 

In no circumstances should eggs havittg tliin shells be 
incubated. Apart from the possibility of the defect bcitig trans- 
mitted, thin shells prevent the normal interchange of gases — 
i.e.y the absorption of oxygen and the expulsion of carbon 
dioxide necessary' for the respiratory' process of the growing 
embryo. Almost certainly a thin-shelled egg, if it hatches, will 
produce a ^\cakly chick. 

Further argument against using ihin-shclicd eggs is that the 
embryo draws on shell calcium for its needs during incubation. 

hy candling hatching eggs prior to incubation those having 
defects known to reduce hatchability nray be rcmo\cri but few 
consider this work worth while. 

Olsen and Haynes (1019) examined 47,950 new-laid White 
Leghorn eggs. Of these, 1,894, or about 4 per cent, slrowctl 
one of the defects mentioned In the following table, which shins 5 
the percentage orinfcriilily and hatchability oftlicdcfecnVe eggs: 


Tadix 17 

Egg C/iaractmslics which Injiuence IlntehahUitj 



1 No. of 

1 

1 

jPcTcrnlaRf 

1 ofrmr* j 
1 infcTlilr. 1 

1 ! 

Number 
of chicks 
liatchnt. 

rcrtmiafp- 1 alth. 

T>pc of iJcrccli^-e 

IVrillc 

1 

j Total 

CTO 

»rt. 

Craclrtl . 

> Cio J 

1 33 4 ,1 

242 ^ 

i 533 

i y 7 

r*tra Urpe rcJO (<>5 ] 
RT or morr) . 


1 

31 “ j 

*55 j 

70 n i 

\ if.: 

Small (•15 ^ 

Int/ 


51-6 1 

r-> j 

j 

33 « 


i 

1 

31 

i 

ro<»r »helU 

lOJ • 

375 } 

35 

47 3 * 

3« i 

Loy»o air crlli 


377 } 

'* 

3lf> i 

?*4 ‘ 

31 4 

Miiplicrd air rrlh 

ai-*j 1 

♦-.*5 1 ' 

*•1 » 

Ijir^c blivxJ *pot» 

«74 

Tl 1 

t/l , 

7* 5 

5*' 3 

All rfeffctivr nro 



r.»n ; 

<ij-r j 

41 4 

Onsrol rv-^^ 

T'3> 

*77 • 

3»;» 

h; J 

7» 7 


"TrTrfrM fn!umn rrf It>v« l».r rJJ-.t-'ti ./ rrs? •* l 

47.o:,o Wt. tr rn* 
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Candling will also show the defect hno’sn ng , 

when the egg is held before the lamp the shell is sc^r. ^ ■> have a 

mottled appearance, due to lightish areas. Holst d 

Lorenze have shown that this appearance is due v*” an ^ i 
distribution of moisture in the shell. The eggs behav e no. n 
when stored, but they do not hatch so well as those ha i 
perfect shells. 

Regarding storage, it should be emphasized that eggs should 
not be kept longer than necessary. Experimental work 
has shown that eggs stored under suitable conditions for 
periods not exceeding five days show no perceptible difference 
in hatchability or quality of the chick. When stored for longer 
periods, however, it is estimated that hatchability and the 
quality of the chick deteriorate to the extent of approximately 
4 per cent for every day an egg is kept after the fifth. ^ 

For practical purposes eggs may be kept for seven or ei^it 
days; but, however favourable the conditions of storage, the 
sooner they are incubated the better. _ 

The optimum temperature for storage lies uithm the range 


of 50—55° F. « r r 

Funk (1934) found that chilling eggs at 32-38° F. for forty- 
eight hours did not affect hatchability, and that it required 
seven days’ holding in that temperature range to reduce 
hatchability to zero, although it decreased after nincty-si'c houre. 

Olsen and Haynes (1948) obtained the following results with 
eggs stored for six to eight days ; 


Table i8 

Efect ofStaragt Temperalure on 

Hatchability 

Storage 

temperalure (®F ). 

Percent batch 
of total eggs 

Percent hatch of 
fertile eggs 

30 

40 

S 

70 

2 0 

66 t 

7* 3 

s? 

2 2 

71 1 

786 

767 

73 7 


Olsen (1051) compared the effect ot storing cg^ icsb u.a 
uisen USSU I' o P three, four and fi\c days 
twenty-four ,„rcd for fne dnjs at 55" T. 

&TUVsrwS’“.har™b?fos from a,, tarictie. and crosses 
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tested n ere afiectcd adversely as a result of storage at 32° F. 
In ever}’ case mortality was greatest among- cmbr}-os subjected 
to 32^ F. for the longest time. Tliere \vas considerable varia- 
tion in the depcc of resistance to low temperature among 
different varieties and crosses. 



j/twiww 


no. 72. — tuf. uKANVtR OF AS v.oo-nonAor. cahisf-t 
On the pedt;^ee Tarm each row of hole* may l>e ■Hutted to therj:?* of indi»h!u»t 
hirdi. 

Higli siomgc temperature xvill c.iusc lialcltability to dr- 
dine rapidly. It should not cxccctl G3® F. even for slion 
periods. 

Hatching-eggs should not Ik: cxposcti In dr.nsghts, l>eraute 
these tend to accelerate the rate of c%-n{>or.tlmn -and jo redtter 
the permeability of the shell membranes. Rel.itive ht/mitliiy 
of the storage room should l>c)iigh — 75"*^ 1^*" •* drtirabir. 

This will consen c the moisture in the cggi. 
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Eggs should be stored \s ith the broad end upw ai cl, or on their 
sides, ne\ er u ith the broad end do\vn 

Einally, if eggs arc not kept more than a week it is quite 
unnecessary to turn them If held for a longer period they 
should be turned 

Only clean eggs should be used for incubation Slightly 
soiled ones may be cleaned by one of the following methods 
without affecting hatchabihty — 


Egg-w ashing machine with warm water 
A 2 per cent solution of sodium hydroxide 
A o 5 per cent solution of formalin 


It is recommended that soiled eggs be placed in a 'Vire basket, 
immersed in the solution at a temperature of 80 90“ F and 
rotated several times They should not be washed prior to 
immersion Any dirt remaining on the eggs after this treat- 
ment should be rcmo\ cd with cotton-w ool dipped in the solution 
After dipping eggs should be set aside for a few hours to dry 
before setting 

But egg cleaning is tedious work Steps should be taken to 
prevent eggs becoming soiled by attention to nest and house 
litter and the ground about the houses 
Further reference to the disinfection of hatching eggs will be 
found in Chapter Tw enty. 


Pre-incubation of Hatching Eggs. Olsen (1949) 
shown that it is entirely feasible to incubate eggs for eighteen 
hours, then to test them for fertility, and ship pre incubated 
eggs distances occupying up to mnety-six hours trave wit ou 
reducing hatchabihty 

Pre-meubated fertile eggs in transit from fifty to nmet>-six 
hours gave hatchability of 78 4» 7 ^ 3 b 

respectively, un-incubated eggs shipped in the same cases 
gave hatchabilities of 70 3, 79 7 and 76 3 per cent respec- 


To test further the resistance of eighteen hour embryos to 
adverse conditions, groups of pre-meubated fertile cg^ vere 
stored for seventj-two hours at 55® F Un-incu a 
served as controls and n ere stored at 55 T for t ree an 1 
quarter days The experimental and control eggs iicre then 
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incubated. The prc-incubated eggs ga\e an average halclj- 
ability of 82*7 per cent, as compared vvitli 8i-G per cent for the 
controls. 

When testing eggs at this stage a 75-vv att blue lamp should be 
used or a dayliglit lamp. With the latter the tester should w car 
blue glasses. 

Tlic writer is not aware of any farm or hatcher)' adopting 
preincubation testing. The additional labour involved is not 
considered justified. 

Artificial Incubation. Improvement in the design .md 
construction of incubators, and more cMcnsivc knowledge of 
the requirements of hatching eggs, have made artificial incuba- 
tion so reliable that machines have largely, and on most farms 
completely, replaced broody hens. 

Artificial incubation is Iabour.s.aving; it enables cliicks to 
be produced in quantil) at any time of the vear; a cluck- 
production programme can be drawn up with the ktiow ledge 
that its fulfilment is not dependent on a sufficient number of 
hens becoming broody at the right time. 

Natural hatching has no place m the modem poulir)’ 
indusir)’. 

Chinese anil E^ptian Methods of Incubation, Artificial incuba- 
tion of hens’ eggs was pr.ictiscd by the Chinese and ng>ptians 
far centuries before Christ, and tlic same methods arc still 
cmplo)cd by them. 

Jtidgcd b) our standards the methods arc primitive. ’I'hc 
Chinese use earthenware vessels with smaller vessels inside 
them, 'riiesc latter arc loadetl with baskets of eggs as the 
collectors bring them to the Imtchcrv*. Heat is provideil h\ 
charcoal fires in the bottom of the larger vessel. Ikaih incu- 
bator h.is a rapacity of some 600 eggs. 

The ng)pli.iijs cinplo) a sliflrrent sv-sicrn. 'Hic) adopt m.nvs- 
prmluction mcthovls, using iii.»mnu»th ovens holding thousimls 
of eggs. The ovens are of |>crm.inent constmetion, Ijcing in 
f.icl part of the h.atrficr) fnniding. 7 Iirv are |jr.i!c<| hv fire, 
llie fuel being c.unrl-<Iung and stmvs. 

Neither the Chinese nor the Kgvptiins lor thernminrfrts or 
capsules. 'HiC) know tnsinufivel) the rrqmrcmctjti of the 
hatching egg, lhrv\mk liaviiig l»ren Inndrtidown frtnn fitlirr to 
son for generations. 'Hie hairhrrics are hrcelj fimiU .'ilfdn. 
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Although the metliods show no ch'inge uith the pissing of 
the centunes, recent inspection of hatching results from 
Egyptian earth incubators shotved a 66 pei cenf average 
hatchabihty (Coles, 1958) 

And these results arc obtained from bieedin? fiocks Jiaving 
diets far below the standards of the average breeders’ diet fed 
in this and other countries in which the nutritive requirements 
of breeding stock have been extensively studied 

In the ^Vcstc^n world the first attempts to incubate eggs by 
artificial means met with little success In the eighteenth 
century the task was accomplished, but whatever success the 
inventors achieved, their methods were not generally aaopted 
Early in the nineteenth century more progress was made, but 
incubators at that time did not seriously challenge tlie broody 


hen 

Modem Methods In 1883 Hcarson invented the capsule, 
which made possible thermostatic control of the temperature of 
the incubator The result of this invention was far reaching 
Progress m artificial methods was then rapid, and reliable 
machines were soon placed on the market 

There is no doubt that Hcarson’s discovery was of outstand 
ing importance It marked the beginning of a new era in 
poultry production, and laid the foundauon on which a great 
industry was to be based 

Successful incubation, however, does not depend on tem- 
perature alone Other factors are composition, humidity 
and rate of movement of air, and turning of the eggs 
these factors have received considerable attenUon by scientihc 
investigators in an endeavour to discover ideal conditions lor 


incubation , 

Before discussing these physical factors, houeser, it is desir- 
able to point out that the quahtj of the hatching eggs w o 
primary importance Many poultr, men appear to 0'™“^ 
this point They regard the presence of unhatched egg at 
conclusion of the period of incubation as evidence ‘ 

machine is at fault or their methods incorrect m some essenUal 


detail , 

^Vhl!e It IS necessary to consider all factor when ^ 

unsatisfactory, it should be realized that the vigour 
dition of the breeding stock, and the presence or a se 
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lethal factor in the egg, determine the percentage of clncks 
produced even where conditions of incubation arc ideal 

Hatchabiht) (seep 162) is an inhcntcd character Tlicrcarc 
some birds that give low hatchabihty, and it is ohviouslv 
advisable to remove them from the breeding-pens carl) in the 
season If hatching eggs arc marked with the dam’s number 
It IS usually found that the majonty of those failing to hatch 
arc laid by certain birds, assuming of course that conditions 
for incubation arc satisfactory, the breeding-stock is in good 
condition and receives an adequate diet 

Estimating Number of Chicks As previous!) stated, 
hatchabihty should not be less than 65 per cent of all ci^i^s set 
or 85 per cent of fertile eggs, but m estimating chick production 
for the purpose of sales, it is usual to assume Co per cent 
hatchabiiit) Making the usual provision for a percentage of 
unsaleable chicks, this is equivalent to 200 “ as Iiatclicd ” chicks 
or 100 pullet chicks per case of 360 hatching eggs 

Allowing for an average loss of 10 per cent in reanng from 
day old to maturity, and assuming tint 50 per cent of the 
clucks arc males, on this basis about four eggs arc requirctl to 
produce a mature pullet 

This IS a fair average estimate for cfllcicnt husbaiulr), but, 
as may be expected, there is a wide difference bctucen the 
results obtained on different farms Some breeders secure in 
the region of 80 per cent hatchabihty and have negligible 
losses m rearing, v>hilc others have low hatchabihty and liigh 
cluck mortality They may average more than five eggs per 
pullet 

Normallv hatchabihty is lower during the winter innnihi 
than in the spans' On some deep hllcr plants ucrage 
Intchability is about 80 per cent tlironghoiii the season, due 10 
a more favourable environment in winter 
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^^ntilation. There arc two critical pciiods in 
incubation — namely, about the fourth clay and again on the 
eighteenth to nineteenth day. It is at these periods that the 
bulk of embryonic mortality occurs, although of course embrjos 
may die at any time. 

Payne (1919) found that 64*9 per cent of the mortality 
occurred between the fourth and sixth days and betueen the 
eighteenth and twenty-first days, by far the greater percentage 
(48*7) falling in the latter period. 

Byerly (1930) obtained results in close agreement with those 
of Payne, except that he found mortality to be higher on the 
second and third day than on the fourth. 

As mentioned in the preceding chapter, it is necessary to con- 
sider all factors alTecting incubation when results .ye uiisatis- 
factory. Many complaints arise from malnutrition of the 
breeding stock, from the presence of lethal genes, Irom faulty 
conditions of storage of the hatching eggs ; nc\ crlhclcss, w hen- 
cver high mortality occurs during the later stages, tlic quytion 
of ventilation should be considered. The reason for this is 
that w’hilc the embry’o can tolerate considerable conccntrat|on 
of carbon dioxide in the atmosphere while it is real iing 
aquaiically, the moment it brc.iks into the air-space and begins 
to use its lungs it is very susceptible to carbon dioxide poisoning. 
This has been shown by experimental work by a number ol 
independent investigators. 

^V’cinmullcr (1928), for example, carrictl out .an evpcnmcnl 
in which fresh air w.as excluded from a section of an incubaltir 
by closing all xentilatoni with paper. The papering produced 
such an air-tight condition (ihc egg tray was nm rcmo\c a 
any time during incubation) that 74*5 per rn<’ 
aUhough fully dcs eloped, remained nnhatclied in ihcir .he! . 

Rc\icwing this and other experiments dcsignnl to lest the 
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lethal factor in tlic egg, determine the percentage of chicks 
produced even \\hcrc conditions of incubation arc ideal. 

Hatchability (see p. 1 62) is an inherited character. There arc 
some birds that give lo\\ hatchability, and it is ob\iousl) 
advisable to remove them from the breeding-pens carl) in the 
season. If hatching-eggs arc marked with the dam’s number 
it is usually found that the majority of those failing to hatch 
are laid by certain birds, assuming of course that conditions 
for incubation are satisfactor)', the breeding-stock is in good 
condition and receives an adequate diet. 

Estimating Number of Chicks. As previously stated, 
hatchability should not be less than 63 per cent of all eggs set 
or 85 per cent of fertile eggs, but in estimating chick production 
for the purpose of sales, it is usual to assume Co per cent 
hatchability. Making the usual provision for a percentage of 
unsaleable chicks, this is equivalent to 200 “ as hatched *’ chicks 
or too pullet chicks per ease of 360 hatching eggs. 

Allowing for an average loss of 10 per cent In rearing from 
day-old to maturity, and assuming that 50 per cent of the 
chicks arc males, on tliis bash about four eggs arc requirctl to 
produce a mature pullet. 

This is a fair average estimate for cfRcicnt Imsbandr)*, but, 
as may be expected, there is a wide difference between the 
results obtained on dllTcrcnt farms. Some brcctlcrs secure in 
the region of 80 per cent h.uchabilit) and have negligible 
losses in rearing, while others have low* hatchability and high 
chick mortalit). They may average more than five eggs per 
pullet. 

Normally hatchability is lower during the winter months 
than in the spring. On some tlccp litter plant* avcnigr 
hatch.ibilily is about Ho per cent throughout the season, due to 
a more f.ivourahtc environment in winter. 
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tion, that of the fowl may vary between apci. \ 103° F 

and 109° F. It is usually at its minimum 3 ..»yj uses 

when the bird is active. 

It is popularly supposed that the tcmpera^^uir a b ood> 
hen is higher than normal, that the bird devcjups “brood/ 
fever”. This is not in accordance with the fafts Actually, 
the temperature of the broody hen is subnoim.J usually to 
the extent of about 2° F., compared with that ofan .ictive bird. 
The average temperature of the egg — at the centre of the 
egg during incubation — is a matter of great importance. 
Investigation has shown that the optimum temperature when 
the relative humidity of the atmosphere in the machine is 60 
per cent is 100° F. This is the normal temperature at w'hich 
forced-draught incubators are operated. ... 

Townsley (1930) has shown that as the relative humidity is 
increased the temperature of the machine should be decreased, 
and that when the relative humidity is very low the temperature 
should be kept somewhat above normal. 

In the sectional type of incubator — natural-draught machines 
—there is normally a wide difference between the temperature 
at the top of the egg and that at the bottom. Since the average 
temperature — t.i., through the central plane of the egg is 
the vital factor, it is usual to keep machines of this t>'pe at 103 
F., the bulb of the thermometer being just clear of the top of the 
eggs. It should not actually touch them. • 

As the embrj’os develop they generate heat, and towards 
the end of the period of incubation this is considerable. ^ 
Consequently, in natural-draught machines^ there is a 
tendency for the temperature to rise as incubation proceeds, 
especially during the last few days. j *1 , 

In the course of his experiments Romanoff found thm better 
results tvere obtained if the temperature uas louered some- 
what instead of permitting it to rise. ^0 recommends a 
reduction by ^ F. during the second 
by as muchL" 2° F. during the third week m 
machines, and by I" F. and .?» F. respeC.s cly tn forccd-dranght 
machines. The latter, liowetcr. nsnnily 
different stages of incubation.-so that it would not be possible 

cariy out this recommendation. 

A matter of importance, which these experiments liaic 
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oxygen requirements of the embryo, lie stales, “\Vilhout 
doubt fresh air from about the twelfth day of incubation onwards 
is absolutely nccessarj' for the further development of the 
cmbr>'os 

Romanoff (1933) states that each hen’s egg consumes dally 
at the seventh day of incubation 0*071 gramme of oxygen, at 
the fourtcentli day 0*714 gramme, and at hatching-time about 
1*714 grammes, and eliminates daily at corresponding ages 
o*Oj gramme, 0*5 gramme and 1*2 grammes of carbon dioxide. 

The progressive increase in theamount of ventilation required 
per 1 ,000 eggs is shown in the following table (after Romanoff) : 


TADLt 19 

Gaseous Exchange in Derelopmen! of Chick Emh^o 
(Per 1,000 rgir».) 


Stages In incubation, 

Alttorptinn of 
<rt>-Bcn, cubic feel. 

Cxpultion of carlK'n 
dioxide, cubic feel. 

1 

0556 

0 2<} 

9 

0371 

0 19 

3 

0^556 

0 2t> 

4 


03ft 


117 

05a 

1 

i-.M 

i-tm 


3 9 B 

lis 

9 

9 63 

1*31 




It 



■ 9 

943 

^|yJ 

»3 

13 10 

7&1 

M 

tuo 

96 

•5 

92 7 


tu 


»3 4 

\l 


>44 

300 



33 » 

163 


37 n 

I'll 




■ 

2n.T 0 1 

HCet 


It will be seen th.at ndcqiialc \cntil.nilnn an indis- 

pensable part in inruhation. The fcrillr rgij i< a h'\ing being. 
It cannot exist wiihoui frtnli air. 

Tempemture for Incubation. Ii i' {wh-ip* apprnpri.jte 
to mention ih.nt the norm.iI lem|>er.»lurc of the lien it 10;, '' I’., 
but it varies trr>‘ contidfr.ibly, r\rn among bird* In c'od 
hc.alth. Wherc.xs the Irmprraltire of man thoto little v.arra- 
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A low temperature will prolong the period of incubation, 
otherwise the effect is similar to that of a high temperature, 
in that it results in abnormal development of the embryo 
Sanctuary {1925) examined 1,490 embryos that had died 
about the eighteenth day, and found that over 50 per cent 
were malformed 

Malformation may be inhented, but it is clear that 11 is also 
induced by conditions of incubation, and that the maintenance 
of the correct temperature will do much to reduce losses 
arising from this cause 

Nutritional deficiency may also be responsible For ex 
ample, a deficiency of riboflavin in the diet of breeding stock 
if sufficiently se\ ere, will cause curled toes in chicks or clubbed 
down in full term embryos A deficiency of manganese may 
result in chicks having parrot beaks, shortened limbs and wiry 
down 

Humidity In the course of incubation eggs lose weight 
owing to reduction in the water content The amount of Joss 
varies proportionately with the humidity of the atmosphere in 
the incubator If the air is too dry, evaporation is excessive 
resulting in lower hatchabihty and small chicks On the 
contrary, if it is too moist, normal evaporation cannot take 
place This also results m lower hatcliability, but chicks that 
hatch arc larger than usual 

In extreme cases evaporation of the egg contents is so re 
stneted that the chicks arc said to be drowned in their 
shells 

Experiments at a number of centres have shown lint to 
ensure the best results the relative humiditj of the air in tlic 
incubator should be maintained at Co per cent, about 70 per 
cent at hatching time Undoubtedly considerable latitude is 
pcrmissibfe without atTccfing hatchabihty 

Turning During incubation ctjgs should be turned at fre 
quent and regular intervals to prevent the cmbr)0 adhering to 
the shell membrane and the allantois to the >olk 

Turning is essential for the normal development of the 
embryo The sitting hen is constantly moving her eggs 
lor many years turning two or three times daily was con 
sidcrcd adequate, but recent work has show n that more frequent 
turning, particularly dunng the early period of incubation, 
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revealed, is that if the temperature is not reduced in tlic course 
of incubation, at least it should be prevented from rising. 

RomanofT (1936), in a paper read at Harper Adams Agri- 
cultural College Conference, gave the following table that 
might be accepted as a guide under average conditions: — 

Table 20 

TemperaUtre and Uumiditj in Incubation 

I lit Week [ and Week, j snl Week 


XATt.RAt-I)RALt.lrT MACIttSES 


Temperacure 

. . I lojrr ( 

102" f. 1 

loo* f 

llumidits * — 

Rclatisc , 


fxV'n 


Wctllulb 

. 1 Hyv 1 

1 ORCTIkIIbaCCIIT MACItlSIJ 

Bo* I. t 

1171- 1 

Trmpenuiire 

. . . l lOO* 1 . 1 

0o|* I ! 

oir t. 

Humidity •— ! 

Reutsse . . 




Wet Bulb 

. . - C7PI. 1 

n? 1 

DG^l. 


B(tt in this and other matters relating to incubator operation, 
makers’ directions should be followed. Procedure should be 
modified only if c.\pcriencc shows that under conditions 
prevailing on indivulu.a! farms it will effect improvement. 

Variation in Temperature. While a vari.tlion of a degree 
or so for short periods in the temperature of the inculiator is 
not a cause fur an\icly, it is desirable to control the temperature 
within as narrow limits as possible. 

Incub.ition can be spccsled up to some extent bv keeping the 
machine at a relatively higli lcm|)craturc; it can lie dcl.iyrtl 
1)> too loss a lcmi>eraturc, but siiuc the ohjcii oriiu«bali«m 
is to ;>roducc the m.iximum number of strong chirJj^ every 
endeavour should be made to m lintain nptimum rimilitjons. 

Too Ingh a tcm|>eraturc not only accelerates r.itc of de\rl«»p. 
mcnl, but it causes the priKlustton of abnnnn.al embryos and 
lowers hatchabiHty. Moreover, the chirks that li.ntrli undrr 
these cmidilions brk vil.tlity, am! are llirrrforc iimre iliniciill 
to rc.ir. 

CVmstdcr.vblc variation in lemprralure m»v result !n the 
prtKiurtioo of clucks h.tving cr<K»lnl ior», issiunl \h-aU, 
spr.awhng legs and soon. 
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A low temperature ^\ill prolong the penod of incubation, 
otherwise the effect is similar to that of a high temperature, 
in that It results in abnormal developtnent of the embryo 

Sanctuary (1925) examined 1,490 embrjos that had died 
about the eighteenth day, and found that over 50 per cent 
were malformed 

Malformation may be inherited, but it is clear that it is also 
induced by conditions of incubation, and that the maintenance 
of the correct temperature will do much to reduce losses 
arising from this cause 

NutriUonal deficiency may also be responsible For ex 
ample, a deficiency of riboflavin in the diet of breeding stock, 
if sufficiently severe, will cause curled toes in chicks or clubbed 
down in full term embryos A deficiency of manganese may 
result in chicks having parrot beaks, shortened limbs and ivir) 
down 

Humidity In the course of incubation eggs lose iv eight 
owing to reduction in the water content The amount of Joss 
vanes proportionately with the humidjty of the atmosphere in 
the incubator If the air is too dry, evaporation is excessive, 
resulting m lower hatchabihty and small chicks On the 
contrary, if it is too moist norma! evaporation cannot take 
place This also results m lower hatcJnbjlity, but chicks that 
hatch arc larger than usual 

In extreme cases evaporation of the egg contents is so re 
stneted that the chicks arc said to be ‘ drowned in their 
shells 

Experiments at a number of centres have shown that to 
ensure the best results the relative humidity of the air m the 
incubator should be maintained at 60 per cent about 70 per 
cent at hatching time Undoubtedly considerable latitude is 
permissible without aficcling hatchabihty 

Turning During incubation eggs should be turned at fre 
quent and regular intervals to prevent the embryo adhering to 
the shell membrane and the allantois tt> the yolk 

Turning is essential for the normal development of the 
embryo The sitting hen is constantly moving her eggs 

For many years turning two or thrtc times daily was con 
sidcrcd adequate, but recent work has shown that more frequent 
turning, particularly dunng the early period of incubation, 



2x8 Modern Poultry Husbandry 

improves hatchnbiliiy. Turning should be in opposite direc- 
tions, alternately. Turning in the same direction results in high 
mortality and broken yolks. In natural-draught machines not 
equipped with turning dcx'iccs, however, turning two or three 
times daily must suffice, because any advantage obtained by 
more frequent turning would be countered by the harmful cficct 
of excessive cooling whicli constant removal of the eggs from the 
incubator would involve. Moreover, the question of labour 
must be considered. Although many turn eggs twice daily, 
turning three times is preferable. It has the further advantage 
in that the eggs do not occupy the same position cvciy’ night 
when the longest interval between turning occurs. 

Turning should begin within about twelve hours of setting 
the eggs. It should be discontinued on the cightccntli day, 
although there is no apparent advantage in turning after the 
sixteenth day. This may appeal to operators of natural- 
draught macluncs on account of the saving oflabour. 

Cabinet incubators arc equipped with manually or power- 
operated turning dcN-iccs. Witli the fonner eggs should be 
turned four or preferably five times daily. 

In incubaton fitted with power-operated turning mechanism 
the intcrv'al between turnings can be adjusted. In many 
machines the eggs arc turned c\'er>' hour. 

'Hicrc is much to he s.nid in f.n'ourof.Tutom.itic turning. Jt 
saves labour, ensures regularity of turning, and the work is done 
slowly and gently without risk of injuiy to the cmhrjos. 

Housing the Incubator. From what has been said regard- 
ing incubation it will be .apparent that suit.ablc housing for the 
machines is of rc.il importance. 

The capsule of tlic incuh.alor amt the general mrcliatiiun 
for hc.at control arc very cflicicni iti inrxleni machines, rsperi.illv 
those of the forced-draught or mammoth type; but, r\en so, 
it is essential tliat the room Icmjieniiure sh.all l>e rr.ason.alily 
consl.ant. A vari.ntion of a few degrees is of no comrrjurm r, 
hut r(wims in svlu'cli the tcmjicraturr s aries frorri, j.sy, .|o* 1*. to 
70' r. must he reg;irdr<l as uimut.s!»lp, .mtl inrul>.stl<>ji slmuhl 
not be .'ittrmpteti in them. 'Hie idc.s! trm}>rraiurr for nu 
incubator ro^im is fio" V, for nat«r.il-dr.iuchi, 70’ K. fi>r foned- 
draught m.nthinrs. 

\'.ariable room fctni>cr.a!iirr presents ihr mamtrn.nnfr of 
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stable conditions in the machines It is not simpl) a matter of 
heat The problem is far more involved than that, because 
every change m temperature affects ventilation and humidit> 
The greater the difference between room temperature and that 
of the machine, the greater tlie rate at which air passes through 
natural-draught machines Further, the lower the temperature 
the less moisture the air is capable of holding 
It IS not suggested that thermostatic control of room tem- 
perature is essential, although it is often employed by hatchenes 
and on the larger poultry-farms, and this is perhaps the best 
evidence of its value 

Room-temperature control is fully justified, however, where 
incubation is carried out on an extensive scale In such 
circumstances the installation and running costs of hot water or 
electric radiators should be regarded as an investment Much 
of the cost of heating will be returned by saving in the cost of 
heating the machines In addition, taking the average for the 
season, more and better chicks will be produced because good 
conditions m the incubators can be assured 
An incubator room built partly underground — to a depth of, 
say, 3 or 4 ft — maybe regarded as ideal, subject of course to due 
provision for ventilation at or near floor level, but rooms built 
entirely above ground are satisfactory if efficiently insulated 
The most suitable material for the floor is well-made con- 
crete, with one or more drams, so that the floor may be hosed 
when necessary. Concrete floors should have a granolithic 
surface or they should be finished with one of the propnetaty' 
preparations that impart a hard surface and prevent dust 
The ideal wall is of ii-in -cavity brick failing this, the 
next best is timber framing with i-in T. and G (tongued and 
grooved) weatherboards outside, the intcnor being lined with 
one of the fibre boards commonly used by builders Tlie space 
between boards and lining should be about 2 in , and if this is 
filled with paper, wood shavings or tightly packed cut straw 
insulation will be markedly improved 

Glass wool IS especially cfTccUvc for this purpose It is 
available in loose form and as a quilt Many types of fibre- 
boards, plaster-boards and other materials of higli insulation 
value arc obtainable Turlhcr reference to them will be found 
in Chapter Nineteen 
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For the insulation of the roof there is nothing to equal 
thatch, but most people to-day use more modern, although not 
necessarily equally efficient, means of constniction. 

\Vhcre thatch is not used, a good roof may be made \\ ith i -in. 
T. and G. boards covered uith asbestos-cement tiles or roofing 
fell. The roof, in common s\ilh the walls (unless they arc 
brick), should be lined. 

A full-span roof is recommended because, apart from other 
advantages, it is much easier to prot'idc efficient \cntilation 
with this type than any other. 

llic roof lining should be attached to the rafters. If fitted 
horiront.ally, forming a flat ceiling, there should be ati abun- 
dance of top air. Low ceilings arc undesirable. 

Ridge ventilation should be provided by cowl c-vtractors. 
Ventilation at floor lc\cl and at ridge should be under control. 
Today fan extraction is becoming increasingly common. In 
some incubator rooms ventilation is entirely dependent on fans, 
while in othen they arc used from lime to time to supplement 
natural-draught ventilation when owing to weather conditions 
the latter is inadequate. 

A ifl-in.-diamcicr f.in running at nomnl speed extracts alx)ut 
.jo,ooo cu. ft. of air per hour. 

'Hie ventilation svsictn should ensure a complete change of 
air eight times per hour, lliis is the tlirorclical standard for 
housing nalur.il-draughl m.»chines. In practice the operator 
should use his discretion. lie should know whether or not the 
rfK)m is well venlil.ited. If in doubt he shouhl provide too 
much ventiktiion rather than loo little, l>ecatise, as already 
jwinted out, lack of frrsli air, p.srlicul.irly during the later 
st.vges of inctih.ition, in.ay resuU in the death of many of the 
cmbrye»s. It will ccrtalnK lovser the vitality of llte chicks. 

Tlie inculMtor room sltoiild !>e of ample tlimensjons for 
the ptirpose, and provision should l>c made for jKW’jhlc incrc.ise 
of incub.stion c.ap.icitv. Very frrquetttly this is not rlone. A 
room is built to house a few m.achinrs, arul gives satisfjciory 
rcstdis. In tl;c course f)f a few veart the business develops, 
.and .additional im tih-ston arc purchased and p!.aresl its lhcs.arnr 
r<y>jn, rrsullmg iti i*vcrrrt>wding, unsatijfastory liatching nt)s! 
general loss of elhricncv. 'Iljr |>ouhrv-farTtjer sh<njM als^avs 
build vMth pvtulde r\patisln-i of his Innlnevs in mind, 'nd* 
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IS a matter that concerns all phases of production, and is 
discussed elsewhere in so far as it relates to area of land and 
farm 1*1% -out 

For small natural-draught machines the room should be 
sufliciently large to allow a clearance of at least 12 in between 
the back of the machines and the wall, and not less than the 
same clearance between each incubator In addition, ample 
room should be pro\idcd for rcmo\ing the egg-trajs and 
attending to the eggs 

With regard to housing forced-draught machines, the pur- 
chaser should consult the manufacturers The majorit) of 
firms suppl) plans of suitable buildings and employ technical 
experts who MSit the farm and give ad\icc on the spot 
Light in the incubator-room is merely a matter of con- 
venience, It has no influence on incubation ^Vhere vsindows 
arc provaded they should be comparatively small, and should 
be fitted in the north and north cast side of the room 
Incubator rooms should be used exclusively for the purpose 
They'should not be regarded as store-rooms for sundry equip- 
ment They should be kept clean and tidy and free from dust 
Furnishing should include a cupboard (for spare parts), a 
large substantially constructed table or bench, and an egg- 
testing table, preferably mounted on wheels if intended for use 
m large houses containing several machines 
It IS an advantage to have a vestibule entrance, or an 
office or store may be built at tlie end of the room to avoid 
direct entry This is a point of considerable importance, 
because in the winter months it is most undesirable to have 
gusts of cold air entering the room when the door is opened 
When incubation is undertaken on a large scale it is a good 
plan to have office, egg storage, incubator, sexing, packing and 
washing rooms under one roof The lay out should be planned 
with a view to economy of labour and the maintenance of a high 
standard of hygiene 

Different processes should be earned out in separate rooms, 
which should be so arranged that eggs and chicks pass from 
room to room in sequence For instance, it should not be 
necessary to take egg cases into the incubator room or to bnng 
chick boxes through it Sexmg should be earned out in a 
separate room Washing facilities should be provided next to 
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the incubator room or hatching room if the machines arc of the 

separate hardier t\'pc. 

Some chick producers ha\c a rr^om or chamber in %\hich eegs 
arc fumigated before thc^* arc pajs«l into the trajing room, 
i.r., the room in ^\hich eggs arc packed into the incubator 
tra\*s. 

Some upc of space licating of the buildings is essential in 
commercial chick production. 

Electric heaters arc frequentiv used, but many of the larger 
hatcheries ha\c installed a hot-water s\sicm — pipes or radiators 
— with oil-fired boilers or boilers fitted with mcclianical stokers. 

Natural-draught Incubators. Xatural-drauglit, or sec- 
tional incubators, as thc\ arc sometimes called, arc usually 
of small capacity compared with those cmploving forced 
draught, 

'Hicsc incubators \ar> in sire from the twenty -fisc-egg 
machine to a cap.adty ofaliout 2G0 eggs, those of ioo-i5r>rgg 
c.apacily being the most popular. l.argcr machines of this type 
are built in sections, each section basing independent tempera* 
turc and Ncntilatjon control and holding about 150 eggs, 'fliry 
arc heated liy hot-water pipes connected with a coal-burning 
s(o\c or oil-heater at one end. TJiey ha\e been almost su;>cr- 
sesleil bv tlic modern mammoth incubator. 

The too sGo-egg machines h.i\c rctainctl their populariis 
,among small j>ouliry-farmcrs, hut on llic larger jietligrec and 
commercial farms cabinet incubators base replaced them. 

Ucl'UratrT IrnihaUnj. Natural-rlmught iiuub.ilon arc of two 
wpes: hot*w.itcr and hot-air. 'ITic former condst of a hard- 



Principles and Practice of Artificial Incubation 223 
Two tlicrmomctcrs arc provided. One is used in the egi;- 
tlraucr, and is inserted in a hole in the front of tlic drawer, 
the bulb of the thermometer being just clear of the eggs ; the 
other is used for reading the temperature of the water iu the 
tank. Over the tank in the front part of the inrubator is the 
so-called drs’ing-bov, where chicks may be placed for some 
hours before their removal to the brooder. 
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the mcubilor room or hitching room if the micluncs ire of tlic 

scpimtc hitcher type 

Some chick product rs hi\ c a room or clumber in \n hicli eggs 
arc fumigitcd before they ire pissed into tlic tnying room, 
tf, the room in winch tggs ire picked into the incubitor 
tri\-s 

Some type of spice htiting of the buildings is csscntnl in 
commercial chick production 

ricctnc heaters ire frequently used, but miny of the larger 
hilchcnes hi\c instilled i hot witcr system — pipes or ridnlors 
— with oil fired boilers or boilers fiitetl with mcchmic il stokers 
Natural draught Incubators Nitunl draught, or sec- 
tional incubators, as they arc sometimes called, arc usinlly 
of small cipicily tompared with those cmploMiig forced 
draught 

Hicsc incubators nra in sire from the twenty fiiccgg 
maclnne to a capicity of iboiit 2G0 eggs, those of 100 150 egg 
capacity being the most popular larger machines of tins type 
ire built in sections, e ich section having indi pendent trmperi 
ture and ventilation control and holding about 150 eggs lliey 
arc hcited bv hot water pipes conncctci) with a coal burning 
stove or oil heater at one end 1 licy li ivc been almost siijicr 
5 c<!c <1 b\ the nioticrn in unnmtii incub itor 

Hie 100 -Go egg inatlimcs have rci nned their populiniy 
among simll |k>;i!iry hrincrs but on the I irger pedigree ind 
commercnl firms cabinet inciilniors have replaced them 
//ol r’'lfr /rn^rliTj Nitunl drauglit iniubitors are i f two 
tyj>rs hot water and hoi air I he former toiwwt of a Inr<! 
i\r>od nbuicl with i vs ilrr I ink mounted alK)\r ihc cg;»- 
drawer ind a vs tier tray lined lielow ihe latter In some 
WJfwJeJs lobular boJ w iJrr hojrrt are rm/>h>vrrl 
Air rnlcrs thrve inachmrv through ventilators m the iKUtom 
It p iwcv llirough llir crnlrr rf the vsaicr Iras, user winch is 
spread hrs'i ui rl uh on i |Krf ritnl metal fr line the nlec« ( f 
liie <1 )th !>ruig in the v>alcr lliiv enablra ihr ur to absorb 
nu tslurc It then p wirs ihn ugh ihr rC'* irty I > ihr l p < f ihr 
hatthmg f< mpartinrnt vs here it leaves ihr mctihiK r ihr« urli 
imall srntihu r» m the aidfs t f llic inaiinnr Pir itjcnbao r» 
irr inssjlated ssUh imtstdr mairria! parje^l lK-i»>frn ihr innrr 
and ouirr vsalli 
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Tn\o thcrmomclcrs arc provided. One is used in tljc egg- 
drawer, and is inserted in a hole in the fiont of t!ic drawer, 
tlic bulb of the thermometer being just clear of the eggs; the 
other is used for reading the temperature of the water in the 
tank. Over the tank in the front part of the innibator is the 
so-called dr>"tp-box, where chicks may be placed for some 
hours before their removal to the brooder. 



no. 73— sjcnoN or iiot-vvati r ivctnAToa 

I. \V<wnl cinnif 7 13 namw rt«l 

g. ImMtatKW « V\ai*T \\ri?htr#»f 

3 Water lanV <». Air inM. jnuir^ Irm. 

^ ITur. tjp»»ilr j^atiirr 

3 liirrjiwnrtrf. II. II'K. ij IS«uS rr«l 

0 l.ani[i 13 . Daniprf it .Vir wilrt* 


Ircuhiiicrs. '1 hoc in.ichincs differ in prim iplr from 
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the incubator room or li.itchtni; room if the machines arc of the 

separate hatcher type. 

Some chick producers liavc a room or chamber in whicli cegs 
arc fumigated before tlicy arc passed into the traying room, 
i.e., the room in sshich eggs arc packed into the incubator 
tras-s. 

Some type of space healing of the buildings is essential in 
commercial chick production. 

nicctric heaters arc frequently used, but m.my of the larger 
hatcheries base installed a liot-walcr system— pipes or radi.itors 
— t\ilh oil-firtd boilers or boilers fitted s\itl» mechanical stokers. 

Natura!»draught Incubators. Naiurnl-draught, or see- 
tional incubators, as tlicy arc sometimes called, arc usually 
of small capacity comparcti with those employing forccti 
draught. 

'fhese incub.ators varj* in sire from the lu ciuy-fivc*cgg 
machine to a capacity of about 2G0 eggs, those of ioo-i')0*cgg 
capacity being the most |>opul.ir. l.argcr machines of this t>pc ^ 
arc built in sections, each section haying independent tempera* 
turc and yemilation control and holding about 150 eggs. They 
arc Ijcatcd by hot*yyater pipes connected uith a coal-burning 
8to\c or oil-heater at one end. 'I hey hayc been almost super- 
scxlctl by the modem in.immntli incubator. 

'I he loo-sGo-rgg machines hayc retainctl their ptipularity 
among small |>ouUr)-r.irmcr 5 , but on the larger pctligrrc and 
commercial finns c.ibinet inculutors hayc rcplaccil them. 

Hct-iciter Ir.cuhatoit. Natural-dr.i«ghl incub.iinrs arc of ly^o 
i>prs: Iiol-uaicr .and hoi..ur. The funner c«msiM of a hard- 
\sood (.i!)inct ssith .1 v .tier-lank mounleti alwye the egg- 
d^.^\^cr ami .a y\.uer-lr.iy fuird Wlow ihc latter. In some 
models tubular hol-svaicr he.iien .arc rm/dojctl. 

Air enters these m.achincs tlimugh aemilalors in the Ixjttom. 
h p.mes through the centre of the ysater-tray, over sshifh it 
spre.ad hn^i.an tiotli on a |>erfor;ilctl mel.i! ft.unr, the ctlges of 
liic <lf>ih being in the s^.ntrr. 'Iliis en.ablrs the air to aloorb 
moisture. It then p tvses through tlie ceg-traj |i> the top of ifie 
li.atihnig comp.sttmrnl, where it Ir.nri the |ri(iib.stor through 
»m.ill yentihilon in the tides <if ilie tiia* hinr. 'Ilir iiictib.iion 
.irr inuil.ttctl v^ith <u«tab!e tnttert.tl parlrt! le-iween lire inner 
.and outer w.aU«. 
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The front of the hot-air machines is usually fitted with a 
glazed frame opening outwards and downwards. This permits 
the operator to read the thermometer, which, unlike that in a 
hot-water machine, is suspended from the top of the hatching 
compartment, a little forward of the centre. 

At hatching-time chicks aie attracted by the light, find their 
way to the front of the machine, and there fall to the nursery be- 
low through a section of the egg-tray removed for this pur- 
pose. 

Management of J^atural-draughl Incubators. Before operating 
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no. 75.— THE SMALL NATURAL-DRAUGHT INCUBATOR 
A iiot>air model with oil.burnmg heater 


these machines it should be seen that they stand perfectly level, 
by testing with a spirit level. 

The capsule should be tested by holding it between finger 
and thumb and plunging it into water at about 102® or 103'’ F. 
It should immediately expand, and on placing in cold water 
contract until flat again. Should it fail to react to this treatment 
it should be discarded at once. 

The push-rod should be straight, and should not make 
contact with the tube through which it passes. The arm— 
i.e., the strong steel bar that connects the push-rod with the 
damper — should also be straight, and should move freely. A 
drop of oil should be applied periodically to the fulcnim, and 
.always at the beginning of the hatching season. 
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Tliis is kept full of water. A wick attached inside the double 
wall of the lamp-flue, with its end in the water trough, ensures 
that the air entering the machine is humid. In some machines 
water troughs arc also fitted on each side of the cgg-cliambcr 
just over the egg-tray. 
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In both hot*.iirand hot-wafrr l)|>rv irmprraturr ti controllrd 
b> a c.npuite. 'Ihis np.inds at 100* 1 ’., and in doing so fortes 
upwariU a pitsli-rod, whicli in Uim lift* an arm of strong stcrl 
wire aU.ichctl at oi.c eiuJ to a fnlcrunt a luilr to the left nf tlic 
puslt rtxl and at the oilier 10 the dimjser mrr ilie bmp-flur. 
M the capojfc expands, fhere/iirr. it hfrt the damper, and so 
allovNt the hot .xir to r‘c.vj>e into the rr»om. initr.xd of rnlerinr 
the ho!*w.xter tank or l.oi-xir fl.i:r.!>rr, as the cao* rn 4 > In*. 
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When the eggs are first placed in the incubator considerable 
time is required to raise the temperature. It is a good plan 
to have the machine running at 100-101° F. with the weight to 
the left, place the eggs in at night, and the following day move 
the weight to the right until the correct temperature is obtained. 

Before commencing operations the water-tray and/or other 
moisture devices should be filled with water, and kept full 
throughout the period of incubation. In all normal circum- 
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FIG. 76 — I OADING THE INCUDATOR TRAYS OV A LARGE COMMERCIAL 
rOULTRY-FAUM IN THE SOimi OF ENGLAND 


stances there is no danger of providing too much moisture in a 
well-ventilated machine, but unless watcr-trays are kept full 
there is considerable risk of not providing sufficient. 

Owing to tlic fact that conditions in the egg compartment 
arc not uniform, when the eggs are turned a feu should be 
taken from the centre to the outside edges of the tray and the 
remainder gently rolled towards the centre. Thus in the 
course of incubation the position of the eggs will be changed, 
ensuring that all arc subjected to a\cragc conditions during 
the period. 

In these nlachincs the diflcrcncc between the temperature 
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Thermometers should be tested b> compinng their reidmg 
with lint of 'i chnicil or other tlicrmomctcr known to be 
accunte To test, hold the two thermometers together 
between fingers and thumb, with the bulbs at the same level, 
and dip them into warm water, graduall) adding hot water 
until the temperature is brought up to 103° or 10 I The 
readings of the two thermometers should, of course, agree 
Should the incubator thermometer be slightU inaccurate it 
ma) be used, provided allovvancc is made for its inaccurac) 
1 he fault rnav be due to a split in the mercury column, which 
mav subsequcntl) unite 

Where oil lamps arc used for heating lhc> should be 
thoroughl) cleaned, all carbon deposit being removed It is 
advasablr to start the season with new wicks 

Oil heated incubators of this tjpc arc rcadilv converted for 
use with clectricU) A number of firms supply conversion 
units 

In the hot water t)pc of incubator the healing element is 
fixctl in one of the flues, the other end being closed 1 he lamp 
filling IS, of course, removed 

In the hot air tv pc of machine the healer is fitted in the lam|>- 
flue, the outlet of the latter bring closed Itmperalure is 
controlled b) a cui«out operated b) ihc cipsulc or b> a ilicr- 
most It 

Several tv pcs of small electrical!) heated incubators arc 
nailable 

At the beginning of the «ca5oii, and when new inarliinrs are 
being usetl for the first time, the) sliould he rim cmpiv for two 
or three davs Ilin will ensure iheir being thoroughlj 
wanncti The operator ihoviUl make auv neeruarv adjust 
ttvewi.x at. Uwv ewue 

Duniig the short lest nm the trxnjKraturr m the ej,g rtm- 
partnicnl should, < f course, remain ttrailv 

\ lead v\cjght which can be moved al ini* the riKkrr irm 
conlroli the tcmjXTatiire bv altrnn,. the jurvuirr rrrjuirrtl to 
lift the darnjK-r With this wruht well t» tlie left — ic. near 
the fiilfrutn the tlanijM-r should me sshm the innjwrature of 
the incubator feat hrt appn xunalelv in'* I H rn b% n nuig 
the weight to the right the lein|)eri!ufr tan Iw !ir« lu !n up n* 
the cnrrrrt leaxl 
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When the eggs are first placed in the incubator considerable 
time is required to raise the temperature. It is a good plan 
to have the machine running at 100-101“ F. with the weight to 
the left, place the eggs in at night, and the following day move 
the weight to the right until the correct temperature is obtained. 

Before commencing operations the water-tray and/or other 
moisture devices should be filled witli water, and kept full 
throughout the period of incubation. In all normal circum- 
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FIG. 76. — LOADING TIIC INCUnATOR TRA^S ON A LARGE COWtCRCIAL 
POULTRY-FARM IN TIIC SOUTH OF ENGLAND 


stances there is no danger of providing too much moisture in a 
ssclU%cntilatcd machine, but unless watcr-trajs arc kept full 
there is considerable risk of not providing sufficient. 

Owing to the fact that conditions in the egg compartment 
arc not uniform, when the eggs are turned a few should be 
taken from the centre to the outside edges of the tray and the 
remainder gently rolled towards the centre. Thus in the 
course of incubation the position of the eggs will be changed, 
ensuring that all arc subjected to aNcrage conditions during 
the period. 

In these nlachincs the dilTcrcncc between the temperature 
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at the top of the egg and that at the bottom \\ill var)* somcuhat 
in accoitlancc \\it!i the temperature of the room. The colder 
the room the greater the difTcrcncc between the top and 
bottom temperatures of the egg. 

To ensure the correct temperature at the centre of the ettg, 
the temperature of the incubator should be raised or lowered 
one degree for cverj ten degrees below or abo\e the ideal 
(6o® r.) in tlic temperature of the room. 

, Tahle 2 1 

Itooih an/I Incubalor Tempfrnturt {XaUnal-draughl Machines) 


Itoom lemp^ralure. 

[ Inrutmor lcfn|HTaturr. 
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As already stated, a slightl) lower temperature is nd\iscd 
during the last week. 

In JiotNiir machines botli felts should be used during the first 
ten daj-s, wlien one should be rctno\ctl, the second being 
rcn»o\cd on the cigluecnth d.i\, pro\iding the ascrage rt>om 
temperature is about Go'=’ W In sold rooms the first felt 
should be rcmoscsl on the cighicrnih or nineteenth da>, and 
the second left in tlic machine for the whole period. In \ers 
w.jrm rsKims the inashincs sliould be r>m without felts during 
the I isi week. 

In nnltrrs of this kinsi, however, discretion is ncseswir) ; 
everv operator slioulsl lie guided In his cxjiericiue. He must 
studs his crinslitinns. 

Testing the Eggs. Eggs .»rc iis« dl\ trstrd sm the seventh 
or rjghiij shiv, .md .ig.tin on the rotirternih sl.i). .Most 
o|H*nstor$ sif cahinei incuintors test onU nn llir cighternlh 
d.i\. as lemov.d of infertile egt:s sm llir sixth or sesenth il.i\ 
nesrsMtates rc*!f»ntling of the lr.i\s 

lesting IS sloi.e in .a d trkrncd tty»m ciiher lr\ holding the 
eggs mdnnlmll) lieforc a sm*ng light or In pitrjng lie tr.i\ 
on .1 testing t.ible, 'Pie hitler miv coioMt of a fr.ime s»iih Go* 
or 75'Walt elrctne hmjn .losl trlleitor lK-nr.idi. me a 

r.ither hng t.ible a little ssidet linn ihe rgg ir.ns with .m 
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aperture of appropriate size in the centre. Electric lamps are 
mounted in a reflector below the aperture. 

For testing eggs individually a paraffin or electric lamp is 
enclosed in casing with a hole opposite the light rather less in 
diameter than the egg. 

In natural-draught machines testing may be done by moving 
an electric lamp under the incubator tray. 

Testing should be done in the incubator room. 

The infertile eggs are known as “ clears ”, and have the 



This IS easily arranged by placing the tray o%cr electric lamps as sliov.^! 

appearance of ncw-laid eggs, except for a slightly larger air- 
space. 

For practical purposes all eggs having this appearance are 
regarded as infertile, although in fact some clear eggs are 
actually fertile, but the germs die in the \cry' early stages 
of incubation. 

The first test on the sixth or seventh day is mainly for the 
purpose of removing clears. But some eggs v\ill show a dark 
spot moving freely when the egg is rotated. This is a dead 
germ. Otlicr eggs may shown blood-ring in the >o]k. This is 
due to the early death of the embrjo v\ hen the blood separates 
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out to tlic edge of the \ 'iscuHr s\ stem Should a Hrge number 
of eggs <ho\\ blood nngs, prolonged undcr-liciUng or o\cr- 
hciting of the machine (most probably the former) should be 
suspected A dark line running through the yolk is cMdcncc 
of a broken yolk 

Ml eggs having the above appearances should be removed 
at the first lest 

\ fertile egg at this stage contains a dark spot (the embryo) 
with a senes of veins radiating from it, giving the characlcnslic 
spider’s web appearance (see p'lgc 203) 

On the fourteenth day fertile eggs arc becoming opaque, 
thev arc reddish m appearance, vvith some visible veins and an 
cnlargctl air-space now well defined 
On the eighteenth day the egg « more or less op vqvic through- 
out, with the exception of the airspace, now appreciablv 
larger than on the fourteenth da\ Dead germs, of course, 
show no further development since the previous test 

Cooling Oxilmg eggs dimng the second and third weeks 
of incubation is frequently advised Cooling merely for tins 
purpose IS unncccssarv I ggs arc not cooletl in forcctl draught 
nnehmes, nor does a hen leave the nest in order to cool the 
eggs— she docs so to attend to Nature s requirements 

In a well vcniil it«l incubator, therefore, there is no ncetl to 
co<i| the eggs, nevertheless, n moderate amount of cooling 
fi)lUnMn„ turning during the second, and especially <Iunng 
the tliiril, week vsill do no harm and mav result m a better 
haitli if the muliinc is not well vcniilatetl Cooling should 
not be overtlonc the eggs should be warm to the touch when 
returned to the marlnnc 

Ilatching-timc. Iii the svTitrr s opinion it it inadvis-tbtc 
to * Jriir the tii7rhtnr% thntr *’ the ttme the first 

pips and the romplctinn < f the hatch Onuhtions in naiurd- 
draught incvib iti>rs irr not ideal f >r baba chirks 

i reapienilv nrvsly hatched chick* are in a ihstrrssrtl condi 
H(in gaspim,on inouiit < flarkc foxyreii and orluch huinidity 
m the mrulntor in I becaiMr iho arc l<v» VNirni 

Ifclmks arc kept under ihnrcnmhimm even f r a sli ui lime 
their Ititurs mav 1 m* affretn! and alth ugh thea do not dm hi ihe 
nunbitor in rtality in the liroc*dr» IiMim nn\ Ik* very heivy 
owUK t'* << iu.estj • i r f t! r hit P 
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Moreover, should any of the chicks be affected with BAV.D., 
infection is likely to become Avidespread before they are taken 
from the incubator. The greatest infection of this disease 
usually occurs in the incubator. 

For these reasons, therefore, it is advisable to remove all dr> 
chicks from the hatching tray every sK or eight hours. 

With regard to the use of nurseries and drying-boxes, there 
can be no objection to this, proiided they are sufficiently warm 
for day-old chicks. Many of them, unfortunately, are not, 
and may cause severe chilling. The temperature should ahv ays 
be checked before they are used, and it is well nev’cr to place a 
handful of chicks in dry'ing-box or nursery', which should not be 
used until a reasonable number of chicks can be regarded as 
thoroughly dry’. 

Incubators are not designed for brooding purposes, and in 
view of the difficuldes that may arise it is wiser to transfer the 
chicks direct from the hatching-tray to the brooder, where 
conditions are, or should be, very much more suitable for 
them. 

If the brooder is maintained at a temperature of 90-95* F., 
and is free from draught, there is no risk of chilling j and the 
chicks have plenty of room and plenty of fresh air. That is 
surely better than leaving them in the incubator. 

After the completion of the hatch, unhatched chicks, 
chicks killed because they arc weakly or deformed and surplus 
cockerel chicks should be burned, buried or cooked and fed 
to pigs. 

Disinfection of Incubators. After every hatch incubators 
should be thoroughly cleaned and disinfected. All loose 
fitbngs should be removed and washed with a 2 per cent 
sofution of reiiabfe coal-tar dismftcfanf or a 4 per cent solu- 
tion of w’ashing-soda. The interior of the machines should be 
washed, then sprayed with one of these solutions. 

Should be present or suspected, incubators should 

be fumigated between the hatches. In no circumstances should 
this be done in natural-draught machines during the course of incu- 
bation. 

Fumigation should be carried out as follows: 

Remove capsule and thermometer, as considerable heat is 
generated during fumigation. Seal all ventilators by pasting 
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paper over them, and leave the inside of the machine \\ct. 

The temperature should be about lOO® F. 

Place in the bottom of the incubator an enamel bowl con- 
taining half an ounce of permanganate of potash, and pour o\ cr 
this one ounce of commercial formalin (40 per cent solution 
of formaldehyde). This willlibcrate formaldehyde gas. Care 
should be taken not to inhale the gas. Immediately close the 



n<i 7!}.— iN( lurtoYiNf] tiii air nnirR'if>N nmion t»r 


VI MIIJVTION 

J»r attntt*! tra\i «-«t» (n lli'" jurl «>f lli" narfnn' 

Ihr lafcl mjJ If4)i »»’<• Ul r*r. IT-rt.- tt«A<luTW^ Mir I f rj;>An!>— * 

rj|r»« it> <f I m air iijfT>riJ auin«TiAt.<Allr 

mai hinc After three <ir fi»ur hinirt nprn it, .uul allow jt to 
.nr thorotichU before pmtin?: in h.Urlu'ng ci;tp. 

Hie .imniiiji of |>fnn.inKan.Uc of jvu.i'h and fonii.dln it.itrri 
n sufTuicnt for .t i^o-ev's’ imulMtnr, 

In .1 %\rll*\rntjhtcd iiwun .1 m.u liinr < .u» 1^ futniijalrtl with- 
out t .nmin:; h irtn t<» e'.rct in other rn uhinrt. 

Cabinet (Mammoth) Incubator*. Inculntnn of thh tbn 
h.-\\c iKcome rvirrmcl) |*optibr in irernt yrjri. Wh'rrai at 
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one time they ^\ere used pnncipally by the larger hatcheries, 
they are now commonly employed on pedigree and commercial 
poultry-farms On the vs hole the> are remarkablv efficient, and 
may be relied upon to produce a c^ck from every hatchable egg 
Capacity of these machines vanes from about goo eggs to 
over 98,000, weekly settings from about 230 to 28,000 eggs 
Some of the pre-fabricated machines are of the vvalk-m t>pe, 
i e , the attendant enters them when carrying out certain tasks 
Some of the large hatcheries have brick-bmit walk-in-typc 
machines arranged in continuous rows with fuUv automatic 
control 

Cabinet incubators save much labour and a great deal of 
space compared vsith the outmoded natural-draught or, as it is 
commonly termed, flat incubator 

For example, twelve 150 egg capacity incubators would 
require a room of about 35 X 12 ft if smglc-ticr machines were 
placed along each side, but a 2,000 egg capacity forced-draught 
machine could be operated m a room 12 x 10 ft , an 18,000- 
egg machine in a room 20 x 14 ft In each case it is assumed 
that electric heating is employed 
The saving of space is effected by the arrangement of the 
egg trays, whicli arc placed in tiers m racks It is usual to set 
onc-third of the igg-tray capacity — ir, a quarter of total 
capacity — every week This means (hat the incubator is in 
continuous use throughout the season It is common practice 
to set the eggs in the late afternoon, taking off the chicks first 
thing in the morning of the day Iblloumg three weeks later 
For example, if the eggs arc set late on Monday the hatch 
will be completed on the fourth Tuesday morning following 
It IS convenient to have the chicks ready in the morning, for 
this provides a full working day in which to deal with them 
Eggs arc tightly packed in trays commonly made of heavi!> 
galvanized wire with wooden frames, although some use all- 
metal trays 

Cards showing breed or cross arc inserted in slots in the trays 
Ihc cards arc usually of distinctive colour— red, white and blue 
arc common — one colour being used for each hatch I his 
facilitates the work of removing the trays to the Intchcr or 
hatching compartment on the eighteenth day of incubation 
Trays arc not of standard sire Tliovc of some machines arc 



232 Modern Poultry Husbandry 

paper over them, and leave the inside of the machitie wet. 

The temperature sliould be about 100" F. 

Place in the bottom of the incubator an enamel bowl con- 
taining half an ounce of permanganate of potash, and pour o\ cr 
tins one ounce of commercial formalin (40 per cent solution 
of formaldehyde). Tliis will liberate formaldehyde gas. Care 
should be taicn not to inhale the gas. Immediately close the 
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VJ MIIATKIS 

Pj ! 'I'"* irt« ;in«iTvS ilir tr3\-t m ilir iip;^r pjrt i»f n<'’ mar 

Hir li*it! IPS Ifaji ITT tnacliitM-* air capafjty— • 

» f { '.|'»nC5» I cr* «fr mrtv'.J stit r>rry hr-yr. 

jn.iilnnc Afirr three or four liouri open h, .uul .allow it to 
.ur tlioroijiililv IfTforc putting in h.itching rggt. 

1 he .irnimnt of perm.ing 3 ii.itr of jHit.wh .uul rf)nn.illn listed 
1% sufTmenl fir .1 ijo-egi' inrub.»u*r. 

In .1 wrll-ientilaletl ri-’in a tn.irlitne 1 .in Im- futni.Mfetl with- 
out r.iuung lurm to rggi in other ni uhitsn. 

Cabinet (Mammoth) Incubaton, Inaibunn <'r iliii cU-.t 
have l>rcnmc extrcmclj ivjjHilsr in rrernt lean. \Vlirrr.ii at 
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one time they ^\ere used pnncipallj. by the larger hatcheries 
they are now commonly employed on pedigree and commercial 
poultry-farms On the \\ hole they are remarkably efficient, and 
may be relied upon to produce a chick from ev cry hatchablc egg 
Capacity of these machines vanes from about 900 eggs to 
over 98,000, weekly settings from about 230 to 28,000 eggs 
Some of the pre-fabneated machines arc of the Nsalk-m t>pc, 
1 f , the attendant enters them when carrying out certain tasks 
Some of the large hatchenes have brick-binlt walk-m-typt 
machines arranged m continuous roivs with fullv automatic 


control j ! r 

Cabinet incubators save much labour and a great deal ol 
space compared with the outmoded natural draught or, as it is 
commonly termed, fiat incubator 

For example, twelve 150 egg capicit> incubators would 
require a room of about 35 ^ .fsinglc-ticr macluncs were 

placed along each side, but a 2,ooo-cgg capacity forccd-dmiiglit 
machine could be operated in a room 12 X 10 ft , an 18,000- 
egg machine in a room 20 X 14 ft In e icli case it is assumed 

that electric heating is employed 

The saving of space is eiacted by the arrangement of the 
egg trays, which arc placed m tiers in racU It is usual to sc 
one-thii-d of the r^?-/ru> capacit>-. r, a qnattcr of total 
capacit>-every week This moans that the ‘naubntor is m 
continuous use throughout the season t is com P 
to set the eggs in the late .afternoon, taking olf the duck^ first 
thing in the morning of .he d.ay following "‘7= . 

For example, if the eggs arc set late on Moiulav he hatch 
will be completed 0.1 the fourth 

It IS comcment to have the clucks rcadj in the "’“"’mg for 
this provides a full working d.av in which to deal vvilh ihcni 
Eggs are tightl> packed in lra>s commonl) made orhe.avil> 
galvanized wL with wooden frames, aldiougli some use all 

mcirvl lra\'s , , . , 

Oirds showing breed or cross arc inverted in slots in the ras-s 
n.e cards arcusuall> of d.sunclive colour-red white and blue 
are comtnoti-onc colour being used for each liatcli Fliis 
r.cil, talcs the work of removing the Imvs to the halclicr or 
hatching compartment on the eiglileemh d i> of incubalioli 
'Imys arc nol ofsnndird si7c Iliosc of some mnclnnrs arc 
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of about 120-cgg capacity, while other machires \NiiI take up to 
igo eggs per tray. Eggs should be placed in rows with the 
broad end upward, the ends of the rows being packed with 
paper to prevent movement. Some trays penrnf eggs to be 
packed on their sides. 

In the setting compartment — the so-called settci turning is 
accomplished by tilting the trays through an angle of 90 . The 
trays are connected to the turning mechanism. 



InJmitrvy 

Pia. 80.— CENrRAL VIEW or A MODERN EORCFD-DRADOIIT IVCURATOR 

'Die picture one mmernem door loefc. Dic^^n’ 

and i-h p electric motor oliicli drier, die tan. 

- ■When operating cabinet inciibatota tiic eggs may be mass 
tested at the end oftltc first sveck to remos c cleats. As a ntle 

- hoMcver, they are not tested at this stage, the 
being to test them s.Iten they arc transfer^d to ’ 
compartment-tbe “ batcher "-on the 

tlic liatclier the eggs arc pLiccd on tlietr sides, 
turned at this stage. , . ^i.nvrmi 

In machines of titis t>T<i. i" rf. 7 ck! 

from those often pres ailing in naturalMimiig tt men - ’. j 

are nsually left on the trays until the complcl.on of tl.r hatch. 
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Some incubaior manuracturers supply separate hatchers with 
tlicir machines. This means in effect two machines, one for 
incubation up to the eighteenth day and the other to complete 
the hatch. This is an additional safeguard against disease and 
is an aid in maintaining a higher standard of sanitation. 

Separate hatchers ma\ be an n1tcgr.1I part of the unit, c.ich 
machine comprising a selling and hatching compartment. 



r^m}r,J t 

lui Oi. — Tin TiKMsc. nuiiANWM 01 MMfwcrrii ist i'hatoji 

In the larger pl.ints, howexcr, 'rparatc m.ichinn for jetting 
and Intcliing rrjjiecthcl) arc now mmt cnminnnh cmpfosctl. 

In some Intclirrirs w ilk-in Jctlrr* and hilrlirrs .ire limit in 
pirallel block*, the travs liring loulrtl on one »ide of the 
setterr. On the eighteenth d»\ fhrj are l.iketi from the olher 
jide to ilic testing !.ihlrs in the comdor lirturrn the two 
blocks, then to the Inirhcri, am! finilh the cliickt are rmiTwril 
ftom the julc of the Intcherj opjvniie fhr loulmg sale. ‘UtU 
enuirrs one-wa\ if.»ntc. 

Ckihmrl inrnhitorj iliffer from the jettim.il t\|*e imi oriU 
in st;r, hiil aho m the ti’elhoi! of \rmil itum am! general plan 

Two mrthmh <*f \rnli!»lion arc rmp’ove*! f)i r r**el!i'd it 
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termed “ air dispersion or agitation by paddles, the other is 
forced-draught or direct-air circulation In the former cool 
air is drawn into the machme and passes thiough or near 
heaters. As the warm air rises it is mixed with the air m the 
machine by means of large fans or paddles These paddles 



rkoio Tkornbtr Dm Ui 

no. 82 A “WALK-rv” TYPE OF ISCUBATOR 

SHOWING THE SCTTING TRAYS 

The curtains are of plastic mace^ ^ ualP 

control of humidity u lilted to the top of ihc rear uall 


cause the air to circulate throughout the egg or 
partment. and it is finally forced out through the outlet holes 
of the machine by the pressure of incoming air __„i,,nes 

In forced-draught incubators air is draun into the mac n^ 
by fans. Thereafter it follows the same ^ ' ct «t/*ms of 

employing the air-dispcrsion principle. The wo > 
ventilation have proved cquall> satisfactor). 
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Cabinet machines arc of two types: the hot-water and hot- 
air types. In the former the air is heated by hot-water pipes 
or radiators, the water being heated on the outside of the 
machine by a blue-flame paraffin lamp, gas or electric heating 
unit. Temperature control is cflcctcd by a capsule on the 'Jamc 
principle as that adopted in sectional hot-water machines and 
by a thermostat. Tlic fans arc driven by an electric motor 
or small petrol engine, where electric power is not as-nilablc. 

Hot-air machines are similar in construction to the Iiot-watcr 
cabinet, with the exception that heat is provided b> electricity, 
controlled by a thermostat. 

Optimum temperature for incubation is between pp® and 
too' r. Makers’ directions shouUl be follovscd with regard to 
temperature and general management. 

The heat control is so cnicicnt that the temperature will 
remain constant within half a degree, and relative humidity 
can be kept at the correct level— that is to say, Go per cent 
and 70 per cent at hatching-time. 

The eggs will therefore lose the proper amount of moisture, 
and none of the troubles arising from the lack or excess of 
evaporation will occur. 

I or practic.al purfKWcs cvafwration carj bcjudgcti b> exarnina* 
lion of the air-space. According to Uppincolt, the depth of the 
air-space in a 2-07. egg should be \\ in. on the eighth da), 
\\ in. on the fourlcctith day, and ^ in. on the nineteenth d.iy. 

la'ppincott quotes the table below showing the loss of ueigbi 
of too eggs (from data by Atlv>o<Kl). 

In order to maintain more favouniblc atmospheric eonditiom 
in llic incub.ator some m.aken fit flues to the exhaust jxiris to 
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carry the air out of the building. Insomcnnc i t ^.riei.rcr 
the machines is heated outside the setting cr' p-’ ' - r, M.’rrr.- 

air ducts leading to tlie inlet ports of tin I.i'' 1 

In large-scale chick production “walk-in i t '< 

arc becoming common. Tlicy may bcof bruj ■■ m ut'ion o 
pre-fabricated and in fact consist of a scnc' o‘ i u g ant' 
hatching-rooms sufficiently large to enable the eptrator to 



no. 82A. — PRE-FABRICATrn WAI K-lN* JSCUnATORS 

A bnnk of foe prr.fat>n«t«l ..-alk-.n innibnon St'X’ 

ba>,!cr duck baid!cT>. Each michmr hn a total capant) of pfl .To crip 
total wrckl) setting cap.icilv of 28 080 eggs 


into them to nttend to the eggsand chiehs. Tempcralnre, 
humidity and air circulation arc independenth controllrd in 


each room. , , , ^ 

Alarm Sv-stem. Cabinet incubators should he nttctl u n 
an alarm SNStem to the operator should the tempera 
fall bclou or rise above normal. Tlxr alarm 
ncftctl VNiih his bedroom at night, ulien failure seem “ ‘ 
mmi frequentb, although no doubt data ‘ i.nt 

Currclt failure ma> cause senous " 

if the heating vscrc cut off for .a fexs hours htilc h.irm 
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resuU, because lUc ejigs and the machine ssoukl lose heal 

sloul). 

Jull quotes the results of tests conducted by tlic CaHfornia 
lApcrimcntal Station, nhcrc it nas demonstrated that m'th n 
room icmpcralurc of 70° I\ a twelve-hour current failure cau'^ctl 
an average decrease in hatchability of 3*4 per cent. 

Manhall (1950) suggests that when die period docs not 
exceed three hours, no action need be (a^cn hesond closing 
tlic outlet damper. Sltould tlic failure be prolotigcd, the 
use of an ordinar) pressure lamp of the carr) ing tjpe is advised, 
the temperature of tlic incubator being hc]>t as near as possible 
to 100'’ r. b\ opcnitig and shutting the door or leaving it ajar. 
At intervals the fatis should be turned by hand to break tip 
temperature gradients. 

Marsliall also recommends turning the eggs every fifteen 
minutes until norma! iiirtihating temperature is restorctl. 

Troubles otlicr than those due to current failure may occur— 
breakdown of motor, staking of the thermostat, and 

shorts ’* in the m.nchinc. 

Fumigation of Forccd*<lraughl Incubators. Routine 
fvtmigation of cabinet incubators shotdd be rarrictl (tut a* a 
precaution against B.W.IX 

For this pttrpo<r it is custom.iry to use 3 or. fornwlln {^o 
per lent formaldelqde) and 2 or. permanganate of )K>tash for 
c.acb Kro cub. ft. (iiitern.tl measurements) of incubator spare. 

When these small quantities of fonn.alin .uui pcrmang.tnatc 
of |K»t.ish arc u«eti. it is csseiiti.sl to rmurc high rclnilv c humiditv 
in the incub.itor— i.e., .-ilKntt OH jKr icnt (wet bulb reading of 
90' r., drs built ii>o r.). 

.More reerntiv, hfiwrvcr, nnicli greater quantities have bcett 
rcTOtJimcndetl. bciatjse it h.i$ been found that the sin.sll 
qtiantitici prrvioudv rmplovni, while tiormdiy sufitrient to 
licstrns /a//cra—, were not elfettivc .sg.dnit other 

SsIri’^fUa infrcliorts (balmnncIlmUt. 

To enuire drslnictlon of these orgmismi am! thfj'r re- 
jjvMwihlr for ortqih.sHtis (navel ilF, and {vwMh!> olhrr n‘g* 
lx)rnr infertiwni, n.'. «>f form-ilrt .and 3 n:. j‘ernn*iei(ntr of 
fxjt.sih should Iht lord f.‘f ewh hxj tub, ft. of nutihttor spare. 

I umig.sm'nshnuhl' f|yeaTTicslowtlwt\sretilhetwn.t\.rM\jTth 
•iisd rjghtv-f'nuth hours after triiifi- the errs ri tl,r marlir’c. 
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but it can be done at any other time v.-itiiou^ G<.trimcnt to 
the embryos. Hatched chicks should not be expo^eo. to tac ga&. 

From six to eight hours after the eggs arc set is a suitable 
time for fumigation, but if desired the wo) k ina/ be done 
immediately after the eggs are put in the machine. 

The organisms responsible for Salmonellosis yc capable ot 
penetrating the egg-shell when exposed to incubation conditions. 
In order, therefore, to destroy infection which may be present on 
the egg-shell, the earlier fumigation is carried out, the nsk 
there is of penetration occurring. For this reason, some hatch- 
eries fumigate in an air-tight cabinet immediately prior o 
setting the eggs, using 4! oz. formalin and 3 oz. permanganate 
of potash per 100 cu. ft. Temperature of cabinet need not be 
raised, since this amount of formalin provides a margin ot 
activity to offset the slight lowering of efficiency caused by its 
use at atmospheric temperature. 1 j i,« 

The correct quantity of permanganate 
placed in a tin or other suitable container, u ® 1 nrmr 
in a bucket to catch any overflow of materia Hr“d 

when the gas is liberated. The bucket should then P 
in a central position on the floor of the incu a or ‘ 
correct volume of formalin poured over the permanganate ol 

'’The Sator should be closed immediately (but the fan 
should be kept running) for not less than t™.™ “• 

Incubator ventilators should be closed for the irs i 
offumigation, othenvisc a large proportion oHlic gas will cscap . 

• Excess formaldehyde rcm.aining afler fumigation C‘ 
removed by sprinkling ammonia solution on the jfct'Ptt 
floor or by placing a bowl of ammonia solution “'t 

take duct ivithout fear of reducing the cflic.cncy of the fi n g. 
tion process. A volume of 33 per cent 
equal to half that of the formalin used, is normall) rcqi . 

Separate halclicrs should be fumigated afler the c ucks hat e 
been removed, but before the trays and debns have been 

'TTc..Tc:rrcTouTScuby.lieopcra.or.o.avoidc^ 
formTdelwde gas, .as it is a strong irritaiU alfcetinK, particularly, 
formaldch) Uc g , advhablc lo u c.nr .n gns-mask. 

l.Ts’usg«tc<l '''ttt 
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of formalin and permanganate of potash should be carried out 
as a matter of routine, the larger quantities being used onl\ m 
the event of an outbreak of Salmonellosis. 

Where, however, hatching eggs arc purchased from a number 
of farms, it is desirable to use the larger quantities. 

Tlic lra>s and other movable parts should be taken out and 
scrubbed with a detergent solution containing a disinfectant 
such as sodium hypochlorite. The flufT should be removed 
with a vacuum cleaner, and the debris and egg-shells burnt or 
buried. Special notes relating to the fumigation of incubators 
arc contained in the Poultry Stock Improv’cmcnl Plan Regula- 
tions 19G0/61. recommended procedure in fumigating 

incubators with combined setting and hatching compartments 
and those with separate hatching compartments is described. 

In addition, the notes include information with regard to 
hatcher) hygiene, the use of approved disinfectants and other 
measures contributing to disease control. 

Vibration. In all normal circumstances vibration has no 
Injurious effect on hatching eggs. It sliouhl he remembered 
lliat the embryo Is v\clf insulated against sliocks, and fairly 
violent shaking would be nccdctl to cause injury. Moreover, 
Oic vibration set up by the fans in some forced-draught Intu* 
bitors is greater than that likely lobccau^ctl by trnflicon nearby 
roads, yet these machines hatch normally. 

Knov and Olsen have shown that jarring eggs held large ciul 
dowmw.mls readily pmslucetl tremulous air sells, hut jarring 
did not affect haichability of ilir eggs unless it prtHhicrtl 
tremvilom air cells. 

Common Reason* for Failure* in Incubation. I’nihable 
reasons for certain hirms of fiilurr arc .as ptllow : — 


(I, 


larh t J'tJi 
In 1 1 *fv! fs 

(iininJ rxtl I ' 
T IV* \ in »VI5 


VaV »«TS 
V fwrn V11 

H sl» 

iVf t»tr« 1 1 »* ,1 iVfiTTw^/firr *r»J }^4J. 

tr »•, 

'»n If • s»T*i'*u *i fi t fc f a'.il <» ftwra 

»« tnf * .!» t 
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Result. 

(6) Blood rings. 

(7) Sticky hatches. 

Pieces of shell sticking to 

(B) Stickt'Sches. 

Chicks smeared with egg 
contents 

(9) Crippled chicks 
(10) Broken^ oiks 


(ii) Clear or infertile eggs 


(12) Small chicks. 

(13) Weak chicks. ^ 

(14) “ Mushy " chicks Navel 

infection or omphalitis 


Prob-’ ' 1 a r. 

Earl> death of embivo 

Too high or too lo*v te ^ it. l c. 

L.ack of moisture 
Too high a teraperatu'c 

Excess of moisture 
Too little ventilation 
Temperature too low 
Great variation in teinperaturf' 

Constitutional Some birds produce eggs having 
weak jolks Severe shocks during transport 
Incorrect turning 

Incorrect proportion of males to ft inalCj t iglu- 
ing among males Underfeeding Frozen 
combs Lack of shelter 
Small eggs Insufficient moisture 
Too high or too low temp'raturc 
Insanitary conditions, in incubator and incuba- 
tor house 


Hatching Pedigree Chicks. The pedigree-breeder must 
be able to identify individual chicks in order that they may 
be marked to the sire and dam. 

This is done by writing the trap-nest number of the hen on 
the egg when the bird is released from the nest. 

In mammoth incubators all the eggs from one hen or one 
pen should be placed together for convenience. If the cgp 
are placed in various parts of the hatching-tray or 
between different trays, time is wasted in collecting them 
together when transferred to the hatching compartmen . 

Trap-nest numbers should be written on tie Vsrinrt 

or sides of the eggs. They should be marked m o , 1 

figures, to avoid the possibility of error. , . j. -j 1 

On the eighteenth day all the eggs from each ^ 

in the pedigree pens are placed in small j 

cages should be numbered by placing a piece o .. .‘ 

inside them or by some other means, because i '^P . 

rely on identifying the chick from the number wn 

wire cages arc made to hold one or more eggs. It is con- 
tenient to have two-, four- and six-egg-sire cages. 

In small natural-draught machine capsule or 

large to give clearance between them ai ♦ , 

thermometer. In these circumstances enough 

muslin should be empio) ed. Tlic bags should be large cnoug 
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of formalin and permanganate of potasli should be carried out 
as a matter of routine, the larger quantities being used onl^ in 
the c\cnl of an outbreak of Salmonellosis. 

Where, ho^\c\cr, hatihing eggs arc purchasctl from a number 
of farms, it is desirable to use the larger quantities. 

Tire trass and other moxablc parts should be taken out and 
scrubbed svith a detergent solution containirjg a disinfectant 
suclr as sodium hj pochloritc. The fluff should be remosed 
ssith a \acuum cleaner, and the debris and egg-shells burnt or 
buried. Special notes relating to the fumigation of incub.itnrs 
arc contained in the Poultrs* Stock Improvement Plan Regula- 
tions 19G0/G1. 'Hie recommended procedure in fumigating 
incubators with combined setting aiul h.iiching compartments 
and those with separate hatching compartments is described. 

In addition, the notes include information with regard to 
lutcher> hygiene, the use of approved distnficl.inLs and other 
measures contributing 10 disease control. 

Vibration. In all normal clrtiiinstanccs \ibrallon b.is no 
injurious cflcct on haicitiiig eggs. It should be remembered 
that the cmhr>o is well insulated sliotks, and fnirl) 

sloicnt shaking would be nccdctl to cause injur). MorcoNcr, 
Uie Mbration set up b) the fans in some forced-draught incu- 
bators is greater than (haibkrU tobcenmetl b) iraflicon ncarb) 
roads, set these marhincs halrli normally, 

Knox and Oben have shown that j-arring eggs held large end 
dowuw.anls rcadib pitHiincd tremulous air cells, but jarring 
did not afleci liatrli.dnlit) of the eggs unless it protlutal 
tremulous air cells. 

Common Reasons for Failures in Incubation. Probable 
rrasons for crn.sin forms of f.iiliirr ,irc .as fr>JIf)n ; — 
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Result 

(6) Blood rings 

(7) Sticky hatches 

Pieces of shell sticking to 
chicks 

(8) Sticky hatches 

Chickssmcarcd uith egg 
contents 

(g) Crippled chicks 
(10) Broken \olks 


(ii) Clear or infertile eggs 


(12) Small chicks 

(13) Weak chicks 

(14) ** Mushy ’’ chicks Na\el 

infection or omphaUtu> 


Probible reason 
Early death of enibr) o 
Too high or too low temperature 

Lack of moisture 

high a temperature 

Eacess of moisture 
Too lilUc sentilition 
Temperature too lovt 
Great variation in temperature 
Constitutional Some birds produce eggs hanng 
weak yolks Seierc shocks during transport 
Incorrect turning 

Incorrect proportion of males to females Fight- 
ing among males Underfeeding Frozen 
combs Ljck of shelter 
Small eggs Insufficient moisture 
Too high or too low temperature 
Insanitary conditions, m incubator and incuba- 
tor house 


Hatching Pedigree Chicks. TJic pedigree-breeder must 
be able to identify indi\idual chicks in order that they may 
be marked to the sire and dam. 

This IS done by \vriting the trap-nest number of the hen on 
the egg ^vhen the bird is released from the nest. 

In mammoth incubators all the eggs from one hen or one 
pen should be placed together for comenicnce. If the eggs 
are placed in %anous parts of the hatching-tray or divided 
between different trays, time is wasted in collecting them 
together when transferred to the hatching compartment. 

Trap-nest numbers should be written on the rounded ends 
or sides of the eggs. They should be marked in bold, distinct 


figures, to avoid the possibility of error. 

On the eighteenth day all the eggs from each individual hen 
in the pedigree pens arc placed in small wire cages. These 
cages should be numbered by placing a piece of paper or card 
inside them or by some other means, because it is impossible to 
rcl) on idcntifjing the chick from the number written on the 

shell. , , , _ . 

Wire cages are made to hold one or more eggs. It is con- 
%cnicnt to tevc two-, four- and sK-ct;g-si2c cages. 

in small natural-draught machines wire cages ma) be loo 
larcc to cue clearance between them and the capsule or 
.1 ^ ...... In these circumstances bags made of butter- 

musHn dmuld he cmplor ed Tlte bacs should be large enough 
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to give the chick freedom of movement at hntching-limc. 
String or tape should be threaded through tlic top hem and 
tied, to prevent tlic chick escaping. 

The number of the egg should be written on a small cart! 
placed in the hatching-bag, or the latter may be numbered 
outside and a note made of it when the egg is put inside. 

Marking Baby Chicks. Pedigree chicks must be marked 
vsben removed from cgg-cagc or bag. Marking may be done 
by leg-rings, wing-bands or toe-punch. 

I^g-rings arc not recommended. It lakes a long lime to 
attach them, they arc apt to come off, and they must he 
changed as the chicks grow. This entails a considerable amount 
of unnecessary work. 

M'lnti-banding Is far more satisfactory. By this mclliod the 
chicks arc marked by attaching a numbered aluminium band 
or metal lab to the wing when the btrtl is marked for life. If 
they arc properly attached the number of bands likely* to be lost 
is negligible. 

Bands arc nttachcvl as follows. The wing is fully cxtcndctl, 
and in the large flap of skin in front of the ** elbow* ’’joint the 
j>oint of a sharp penknife h forset! about { in. from the ctlge. 
In the slit thus fonned, thread the wing-band, bring the 
ends together and fasten them, t.aking care not to pinch the 
skin. 

An c^ccllcnt type of wing-band issme iliat is riveted by means 
of a small hand-ojKT.Uctl riveting machine rrscmhling a pair 
of pliers. 

Wing-t.ahs arc .ittachal on the s.ifriy-pin prlntlplr. 

When the chirk is market!, its number must be enlerctl mi the 
rccoitl cani or IxMik at once. I.#x)sc pieirt of pa|>cr slioultl 
never Ik* usctl fcir this puqwKr, even as a irinjK'r.iry mc.awirp, 
for thev ,ire likely to be Imi, and a lost record ilrsirova all the 
ssorl of the brcetlrr in so f.sr as the pirtirul.sr rliick it i on- 
tern r<l. 

Hie number of the chuk ilionid Ik* enlernl in the hen** 
retort! r.ard and duly filetl. 

/rr-/-'*'A*'C. ('hicks mav Ik- rnsrlrtl by punrhinr a liolr or 
Indes m ihr urb l>etwem the Uk-». Toe-punebrs .are av.iilddr 
at the usual slorrt r.vlrfmr for flir ivHiltry-farmer. 

Ihrte .sresistren jK^sible inarlmrt bs thr ii.r-jMjorh, maVme 
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a circular hole, but it is also possible 
a half-circle in the edge of tlic \\cb or 
Each brecding-hcn (or pen) shou i' 
marking, and all markings should be rc l 
a card-inde\ system 



FIG 87 PEDIGREE EGG CAGES 

P^igrceegg cages are used in preference to ba^ by ^ 

chicks m this picture are Legbars A cockerel is in P 
pullet in his right 

Chicks should be examined a few days after marking 

niakesurethattheskmisnotgrouingo\erthe nfTers 

It will be understood that this system of niarkmg oflei. 
limited scope compared with that of the wmg 
It IS practised throughout the season * „ of the 

breeder to identify chicks hatched at di 
year Nevertheless the method is extremel) . 

commonly adopted on pedigree firms i,_„cdcr wishes to 

Temporary Marking If for any reason the breede 
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cert un cbitk-s intl jmfers not to mirk them il the time 
ilic\ ire removeti from the incubitor thc\ mi> he mirkctl 
tcmporinlv b\ diuhmq the bttk uilh mtlmc (Kc Tins \Mli 
cnihlc the breeder to idcntifv tiu chicks until tlic\ ire nbotil i 
f irtmcht old w hen \n inq binds or leg rings should be ittichcd 
Destruction of Da\-old Chicks During the spnng when 
the nnximum dcimnd for di\ old pullets occurs, brtcdcrs intl 
hitchrncs mi\ hi\c i surplus of <Ii\ old cockerels which 
nnwt he destrtwed 

Seven! methods of miss dcsiniction hi\c been cmploved, 
some of which ciusc much sufTtnng 

riu problem wis studied In I!irr\, Gordon ind Tucker 
who conchulid tint the most sitisfictors method of 
killing duels in lirgc numbers is b\ gissmg with the exh lUst 
gis of 1 petrol engine 

\ suiiiblc gistigUt clumber or Ixiv. shoulil I)c consinictcd 
with in inlet in the side ncir the bisc ind in outlet in the top 
which cm be opened md closed m iccordinct with the rile of 
flow of the gis 

\ IcmIiIc lulling should be iisal to connect tin exh iiist pipe 
< f the rngme with the lethil chimber 

Hie engine sliouUl be nin it minimum speed with is mucli 
choke IS |vwuhle widumt pniducing soot 

Ilirr), Gtirdon md I uckcr stitc tint the clnmhrr should he 
left 'cilfd f r 1 iTummuin time of three minuirs iftiril his been 
fillcil SMtli gii C~irr should Ik* tikrn to ivtnd i hirh trmpen 
Itiir in the letlnl eh imlier If mcrvsir^ lhr\ rreommend 
cf/ hng the exhm t gis in n witrr jitkrtnl pipe 

1 1 r snnl! u sir dniructn n dil m f rm ippein to lie the 
m wi rfl cieiit md IS Ix-st med with m R S P ( A crmtmirr 
I wo ft err < fclilf u r»nn II rrtjuirrtl f »r 1 Ixix 17 17 30111 

It i’k u! 1 Iw s i}x n/rd in the upjH-r p»ri oftlirri ntmirr, wlmh 
ih old Ik" jcilnl f r i{» miniitn the I in rr j>eri kI in it Itl 
wriiher 



Chapter Ten 


Chicken Rearing 


.Z^rtificial Rearing. Rearing appliances The num- 
ber of rearing appliances now a\ailable is legion There are 
brooders of every conceuable t)pe and size, heated b> oil, 
coal, electncit), water or gas, some are suitable for indoor 
use (intensue rearing), others for outdoor use, ivhile many 
may be used either in large houses where the chicks are reared 
m confinement or in small portable houses where thej have 
grass runs 

Haybox Brooders Perhaps it will be of interest first to de- 
scribe the ha) -box brooder, in which no artificial heat is 
emplo)ed 

These brooders are home-made, so that it is impossible 
to give a dcscnption of what ma) be termed a standard t)’pe. 
The question is one of principle rather than of design 

Hay-box brooders used by one successful rearer are arranged 
m four tiers, each with a wire-floored run The hay box 
consists of an outer framing of four 6-in boards, approxzmitely 
2 ft 3 in long with four i-in -diameter holes drilled in the top 
The floor is made of i-m -mesh wire netting, tightly stretched 
to prevent sagging 

The nest is made of a central circlet of wire netting with an 
opemng at the pop-hole, which should be arranged to lead 
directly into the run — i e , there is no half entrance " betw een 
pop-hole and nest 

Hay is stuffed very loosely between the sides of the box and 
the circlet of wire forming the nest, which is also hay lined 
The top IS co\ ered with a piece of felt or a sack 

The run is the same width as the hay box, and is about 5 ft 
long 

A hay box and run of the dimensions stated will accommodate 
seventy chicks up to four vseeks old 

As the chicks grow, the nest is enlarged by expanding the 
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Icnyih of ncttinc, and ilic amount ofha> stufitng surrounding it 
qr.ulvnlK reduced, ns less heat is required. 



/ k-Xi tlalfrn 
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MST sTi'iriu iirT\\rr-N mst and 

rRASIlSO 


If well Immed, these brofxlcrs ma\ be relied upon to rc.ir 
rirsNclnss cblcl.s tlirougliout the season, and no one nrcti 
hnilnlc to use tliein even in severe wc.uher, 

’n»c one Croat <hsad\nnt.JCo from the coriunercial sl.uul{>oint 
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ttvv.rox I It(K)DrUt 
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II tint thr thicks rrsjuirr vm char .vttrnunn tluriru* the first 
week Hirv nuut 1*0 inovrvl ••til oftltr tint at fmlm^.litnr ,tnd 
then Eontlv pinhod bsrk JCitti af ! tlio ,V clo«r«!. .Siinr 
this fits t(» l»r d 'DO bvo six limn .% t!iv, it vmI! 1>o tr-shml 
tint ihr sunk ci.t^ilnl t» r< rdt^rraldr- 
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After the first \vcck, however, die chicks mil know their way 
about and require \cr> httle attention From this age the 
pop-hole IS left open during the day, the birds running in and 
out of the nest at will 

Pellets or moist mash should be fed for the first feu days 
This enables the chicks quickly to fill their crops and return 
to the hay box WHicn they arc about a week old they may 
have an ali-dr>-mash ration 

The same principle may be adopted for chicks o\er four 
weeks of age, with the exception tint at this stage no hay mil 
be necessary and care should be taken to ensure adequate top 
ventilation For this reason it is advosablc to use a wooden 
cover slightly raised on cross-picccs fixed at each corner. 
Alternatively, a frame coiered with hessian cloth may be used 
Home-made Brooders. A simple type of home-made 
brooder that is extremely popular is built round a small brooder 
heater, but may be heated with an ordinary 40-watt electric 
lamp or a a5-watt carbon filament lamp (Fig 92). 

The brooder consists of a box (without lid) about 3 ft 6 in or 
4ft long, 18 in wide (internal measurement) and 12 m deep 
It should be made of sound T and G f-in matchboards 
Inside the box should be nailed i-m -square battens 7 in 
from the floor on each side They support the canopy, which 
should be 1 7i m mde and about 18 in long, w ith a hole in the 
centre to take the chimney of the heater (or the electric lamp- 
holder) If an clectnc lamp is used, a metal deflector should 
be fitted to throw down the heat 

On both the open sides of the canopy should be attached 
strips of baize or flannel to form the curtains They should be 
long enough just to touch the litter 
A pop-hole shovld be Sited m one end t^the box 
For baby chicks the canopy should be pushed to the end of 
the box opposite the pop-hole, and should fit flush ivith the 
end board 

As the chicks grow the canopy should be mo\ed a little 
towards the centre, so that when they are three to four weeks 
old It occupies a central position This ensures more uniform 
distribution of the chicks and better ventilation 

As they become accustomed to their surroundings, the chicks 
should have the use of a small run outside the brooder 
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Foster-mothers of the type described are comparatively 
expensive, and, since they cannot be used for other purposes, 
they represent considerable idle capital during many months 



Fholo Ijoulion & Paiif UJ , Norwi 


no 93 — BROODING AND REARING ARK 
A6ft bysfc ark wall a solid Hoor over a slatied floor, equipped %Mih hover 
for rearing chicks from the day-old stage For growing stock the solid floor is 
pheed under the slatted floor, the former is then used as a droppings 
oo-»rd 

of the year Moreover, those of the more orthodox design will 
not rear more than fifty chicks up to six weeks old 
When using brooders of this type it is advisable to move the 



rhoto D UtVasler(Dura) IJJ Durea, Suffolk 
FIG 94 — A 100-CinCK-CAPACITY RESIN-DONDED PLYtSOOD BROODER 
FOR OUT-DOOR REARING 
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chicks ulicn aboiu four \%ccks old to a carr\'-on brooder \\licrc 

thc> !kuc more n>om. 

Some rearers use fo^icr*mothcrs under open sheds early in 
the reason. 

In the more morlern l>pcs portable hovers arc used, and the 
partition between the brooder and nin or nurscr>' section is 
removable. This incrc.vscs the cap.aritv of the brooders verv' 
consiiler.tbly. 

I'urthrr improvement has been cffcrtcel by makitui tlic floor 
removable Iti these models the hover is taken out when llic 
chiiks arc ‘iK to ti£;ht v\cck.s old, and the wooden floor is 
rcplacr<i b) a slatted floor. *l1ms the brooder may be con- 
vcrte<! into n tvpe of night ark, v\bieb vvill house about lliirtv 
growMig birds up to the time they arc moved to lajing-liouses. 

In addition to tins t>|>e of outdoor brooder there arc ntany 
others <!csiv;ned for vise on grass range. 

'ihcv seek to overcome the dkidvantagcs of the earlier 
ivpes bv providing the chuks with more space, lints reducing 
the capit.nl cv)st of re.vring ccpiipmcnt on a per-chick basis. 

Some of these bro<Klcrs resemble small full-span liouses, IkiIIj 
sides <*f die roof being mov.iblr. One side covers the brooding 
sn turn proper. '1 Ins is heated bv a p.nrafTin latnp, which m.ty 
be placet! under a b.nfne-pl.itr. and over this a wire flfxvr of 
!-in. mesh, on sshtch the clucks sleep. ’I'hr other section tT 
ifir broo<lrr provides ,-\ mmcr>, .also wiih a wire floor. 

Pie chirks are ctinfinnl to these briKnlrrs for a few vl.nvs 
l>rforr Ireing given arcess to .» gr.vss nm. 

Brooder Folds. 'Pirsc .nrc simihr in principle to the fvwtcr- 
mniher, except lint thrv give the clmks more room .nnd may 
Ik- inrtl fnr the second stage »*r rr.sring—i.r., from al>out six 
v^reks tif.ngr, jfilnirtil. Ibrv b-nve l>rcfimc vrrx popular on .-v 
numlK-r of f.mns where imp'ul.inre is atiathnl to rr.nring on 
gT.xts r.sngc .nlnv't from the d.-iv-oId stage. 

It slu'tdd Ik- cmplusiretl, Imwrver. that a londderablr .srra 
«.f vsrlUlrain'-d, level gtound ii essfiuivl f„r surrnv. 1 kt.uu»* 
unlfv th<“ brw>vlm «an Ik- imord In fmJ, rrovmd d-itlv, or .it 
Iran rvrrv ahrrnitr <liv. on*- ifn|>iirtant l>rnrfn is Imi. "Hie 
{•ttnsnd must l>r Irxrl, «>i teiwsnvbU v>, or 1 r.vi will n<n l»r 
nm^Mjjnlv dutnlmlnl in tl*«* b-ivdirr vr, linfi. rurtl.rr, 
UMUg the l.fw»!rrx onrxrn risniti 1 ir{i tsp str.iinv that 
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may well cause damage affecting the efficiency of tlie entire 
unit. 

Hovers. The hover is the most popular t^'pe of rearing 
appliance.- It consists of a conical or pyramidal metal canopy 
with baffle-plate, the ivhole being mounted on metal supports. 
On the edge of the canopy a double row of baize curtains is 
commonly fitted to oil-burning and some electric models, the 



PM^ MaJem Fnl'ry Ktr^tut 


no. 95 — A POPUlJ\U TAPE or HOVER WITH NURSERY SURROUND 
TIic lunged sid« form a draught screen and pret enl the ducks straying too far 
from the ho\cf until they know their way back to it 

curtains being sJif at imervab so that the chicks may casjJ} 
enter and leave the brooder. 

Oil-burning Iio\crs'may be used in small portable Iiouscs or 
large multiple-unit houses. At the end of the rearing season 
thc> may be stored and the houses used for growing, and if 
ncccssar)' adult, stock. Since the ho\crs arc compar.nincJ> 
cheap, tltcir .ill-round economy is recognized. 

Unfortunately, in order to rctliicc the cost of these appliances, 
some manufacturers use cheap and inadequate lamps. The 
healing unit is of great importance m brooding appliances, 




256 Modern Poultry Husbandry 

anti pro^pccihc purchasers sliould assure themselves tliat the 
lamp U not only soundly constructed, but also sufficiently 
powerful to provide a temperature of not less than 90° F. 
beneath the canopy even in sex-erc weather. This temperature 
should be maintained \vit!«mt ha\*ini; to turn up the wick to 
near smoking poxni. 

Some manufacturers supply hovers complete with wire floors 
and wooden surrotmd, the latter confining the chicks to the 
\icinit\ of the hover for the first few d.a\-s and, of course, acting 
as a draught-screen. 


ij'i. «/». — A nui>riJxvT uoM u 

! 1 r- r fr->» J" ftf» »1->i^l4nrr ciirtAitii «fr unnrrnurr, 

n-r «nl «.-nt r-f it „ m-- t-f ».rnrr »» fatKrt hijl,. 

Wire fifKirs .irr *aintar), .ind rniurr l)rttcr xrnlil.uinn, hut 
uiilcsi the lamp pruxidrs an ahuml.incr of lir.it it is mu.illy 
.idxiv.d)1r to rf)xrr the fW x>«h <oarsr hessian cloth fiir the 
first few d.xxs, exccjii in warm x\r.n!ier. 

niur-flamr hf.xrrs haxr W.t |v>pu!arii\ in rrtcnl xrart, not 
l>rrau'c ihrx .are inrfluirm in primiplr! hut Iwc.nis’c oil con- 
sumption it high, .ami this it tmt juuifird unlot the cfiitU 
.nr rr.urtl in large gmups. 

(>i.d-hurning Irorra arr rarrix trrn tcMlax, tlse rravin Itelng 
lint, hlr the Idur.n.imr linxrjs, il»r\ nrrodt.ur fliifks Ixing 
rrarttl in large nundtrrt if i>j»eTatixe i.mu .ur i«i !x- |,rp{ ;,i an 
orojvmn lexrl. 

IJetincalU fi'-xirrl huvrrs are ii ot uifjrb tn<ol f'lPouing the 
c!r<ltdi(.iiion iTunx rural .trru, 'Ilioe li-.i.rn, !»rln- 





t'tti CAkA Droojfr Co , L/J , Colm, I^ncs 
no. 97. — AN ELECxniC HOVER IN WHICH THE TEMPERATURE IS 
TIIERMOSTATICALEV CONTROLLED 
Note the virc Hoor and detachable shutters 


In ndclition to tlic conventional type of hover there arc 
models in which the principle of contact heating is applied. 
These hovers have an electrically heated pad under the canopy, 
the chicks obtaining heat by contact with it. Floor temper- 
ature under contact-hcat hovers is, of course, much lower than 
in space-heated hovers. Some tier brooders arc fitted with 
contact heating pads. 

Electric brooding plants should be equipped with an alarm 
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This type of brooder is designed for rearing chicks in batches 
of about 1,000 for broiler production. 

A broiler brooder of recent introduction comprises a com- 
paratively small heater without canopy. It is suspended 
approximately 4 ft. 6 in. from the floor. Consuming petroleum 
or mains gas, each unit provides sufficient spread of heat for 
1,000-1,250 chicks. 

These units are thermostatically controlled, but the thermo- 
stats are not an integral part of the heater. They can be 
fitted in any suitable position. 



Pieto nttlern Jncitbalvrs Ltd .ChtJms/ori 
no. 98. — ANOTHER TYPE OF ELECTRIC HOVER OF DISTINCTIVE DESIGN 


Infra-red Ray Brooding. This method of brooding is of 
comparatively recent introduction; nevertheless, it has attained 
considerable popularity. 

It is perhaps the most convenient of all systems of brood- 
ing, since the units can be used in houses and farm buildings of 
any type, provided they are w'cll ventilated, free from draught 
and reasonably warm. Moreover, being small and so readily 
moved, the units can be taken from house to house as re- 
quired. 

Infra-red brooders arc of tuo main 1)4)0$ — the bright and 
dull emitter, the latter producing so-called black heat. 

Bright emitters provide light as ^\cH as heat. They resemble 
large electric lamps \silh screw-in fittings. They arc usually 
of 250 watts consuming about one unit of electricity ever)’ four 
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houT*-. 'Hjc) arc a\anabJe in ulijjc or red lighi, ihc latter 
cutting out glare, >\liich <omc believe liarmftil bccau*:c it iv 
contended it makes ilic chicks restless and over-active. There 
is no evidence to support this contention. Red liglu tends to 
prevent c.xnnib.disin, hut unfortunately cannot be relied upon 
to do 50. 

llie lamps are mounted in metal rencctors. They arc 
uumIK suspended about 26 in. from the floor, but in cold 
weather, cspcciallv if the house is not vscll insulated, it is vsise 
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HEATER HITH SZLJCA SHEATHED ELClfEVT, IVfHCH GIVES HIGH 
EMISSION or SHORT INFRA RED RAYS 
Tills unit pro\id« a small amount ofstsible bglil Rising a rrd-orangc glo v 
Heaters are asailablc in 350 535 and 725 \ atts and arc iiucndwl to operate at 
initial height of 2 ft aft g m andgft 6in rcspectiNrly 

about 4 A diameter vsill be sufTicicnt for loo chicks, 5 A 
diameter for 250 chicks, the area being cnhrged in the course 
of tuo or three diy-s At a «cek old tJic chicks shouJd hive (he 
nin of the house or section as the ease nn> be The strips 
should be about 18 in high 
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lood and water sliould not be placed directly under (he 
lamps. 

Dull-cnjiUtr units are also inounled in metal rcdcclors. 
A ]nlot licht is useful, otherwise it is difTiculi to decide whether 
the power is on There is a wider \ariel\ of dull emitters than 
bright emitters. The fonner arc broadly of three kinds — the 
cone t\pe, similar to that used in the bowl tspc of domestic 
electric fire; the rini; tspc, in which the heating element is 
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Many use a 4oo*watt heater for 120-150 clucks for the first 
two weeks or so, then replace it with one of 250 watts. 

In summer a 250-watt beater will rear up to 150 cliicks from 
the day-old stage. One must be guided by u'eather and 
housing conditions in matters of this kind. 

Chick capacity of infra-red brooding units, however, depends 



I'Moto I^Ury Farmfr / aektr 
no 101. — riRST-STACE DROODINC IN 5-FT. X 5-IT. SrCTlONS RAUFD 
TO TABLE HFJCIIT FROM THL FLOOR 


The sections, sshich arc held together uith hook .inti e>e fasteners, hive boirtleil 
littered floors Some sections are equipped with contact heat brooders, others 
•with inTra reA Vieaten 

more on the ambient lempcraliirc than is the case ^\ith \\ arm- 
floor brooders or conventional hovers. 

In a well-built but uninsulated house of limber construction 
it is advnsabic to reduce the above estimates b> 1 5-20 per cent if 
thcarriv'alofdaj-old chickscoincidesuithaspclJ of cold uc.ither. 

But the insulation of brooder houses is advised both for tlus 
and other methods of brooding. 

Crooked Toe Deformity. Occasionallj cases of crooked 
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!oe« occur among duels reared under infra-red heaters, usuallv 
of the brighi-cmiltcr t\pc. Hie fact that the appearance of 
the condjiion seemed to coincide wiili the introduction of 
tills mctliod of brooding led mam to conclude that it was 
rcspomiblc for the deformitx. 

Black (1932) at Reading Unix crsity show cd that thcsusccplU 





IKJ lOJ XII I TU tr •! srr tMH A>MI t> I'RtKiUrR IS I'M ISAMiOltlR 
I K It »• W ti f tiol ^li}» I »->> aT| 

bihtx to cTwlril toes 11 inhrrunl h) «>mc »tralm, ih** dcHirnut) 
liccoming imnifot undrr rrrijtn mxirmimrntal cnruhtiom, 
Infra-rnl broodin:* al<»nr did mt cauie ctivikrti tfwn 

n»c defiimutx ix uunllx ni»nc<tl when the cl.itkx .irr ihrrr 
lo four xsrrkx cihk 'Ilie tf*rt turn lt^x^arTl^. 'Hir ilrformiix 
ma> l»e xlit^lil or irxrrr. Il d<»rt not af'jx’.xr to .ilTrrt jrroi^th 
Hot-xratcr Hoxrr*. In flir a«tl« u’* rx|>rTirnfr h'ii» 
x^jtrf 1 forn arr xuiialjlr onK for d>r Iifrrr jv>nliTx f^riui mx 
uliirli Pfvir h»r<r»dirg tx prartixet! 
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mcchnnical stoker, making up the fires twice daily and even 
tlic^c chores, of course, arc avoided by the installation of oil* 
fired boilers, «hich many larqc*scalc ivarcrs favour. 

This method of brooding is now confined mainly to broiler 
plants. 

'I he tcmi)crnturc is ihcnnostatically controlled at the boiler, 


rj(.. Io^^,~<^^^TA^^.|lrJST rHOf)nMx 


'.’.-r jx» j 1 1.' 1,^ t* I « r i» r jf V 

and. in .ttifitiinn, /he iirjt tn.n ?«r rrdaced or cut ofrrtuircfj in 
tnrhvidutl h^vris Ii\ means of LipT in the ntiu.pi|»es. 

Several hovrn are, ofccrune. hr.vtrd b) one Ixulrr plaretl in 
the centre or end of the home. 'Hir hovers ciuniit of small 
bnnrontal radutors standing als'sm 7 in. fr<*rn the v»itlt 

metal r.snop:es alxnc them. 'Hie fan >p’n ate ailjnUalile, »/i 
that the) can Ik- r.vi*n! or I'Msrrrt! accofdutg to thr are of the 
chit ks 

.\ hn!*v»atrr*pli>e svstrm t» rmph*\n! f'H firmi. On 

this wstrm the tlou and return pil»ei nin thoinch tl e 
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sections at a convenient height from th-. fljur 1 in cacJi 
section a box-like brooder is built ovci thcTi 
Battery Brooders. The batterj biooie* D-igmill/ 

conceived consisted of a series of drawers supernn^^ usutLly 
in four tiers. The brooder resembled a chest of di ers. 

These brooders are Usually of all-metal constiiiction, ard are 
heated by hot-water pipes, radiators or electnciiy 
Chicks in batches of about fifty per section are placed in the 
top dra\vers for the first fortnight, when they are mov^ed to the 
lower drawers, where the temperature is somewhat lower. At 
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FIG. 104. — FIVE-TIDR WARM AIR BROODERS 


Each block of brooders comprises five tiers on each side of a warm air duct 
Air IS heated by a boiler in an adjacent room and enters the warm section of each 
tier above the chicks Clucks are reared to 14 days old, t%hen they are taken to 
carry-on brooders 

about one month old they go into so-called carry-on battcncs, 
or wire-floored cages without artificial heat. 

For the first stage the cages or drawers are usually about 1 8 in. 
w'ide — i.e.^ from front to back — 3 ft. long and 7 in. high; for 
the second — i.^., the carry-on stage — the cages may be 3 ft. 
wide, 6 ft. long and 14 in. high. 

Dimensions of the m.iny brooders on the market arc vari- 
able, and, of course, they di/Tcr in design, but the principle is 
the same in all of tlicm. 

Battciy brooders cnjo>cd considerable popularit) for a time, 
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.in(J arc lo-d.\y ^till favoured by some poultr)'-ranncrs, more 
especially by those v\ho specialize in tablc-poultn* (pousstn) 
production or in the “ started ” chick trade, the chic^ being 
sold v\hcn about a month old. 

battery brooders represent a xerv' convenient sj'stcm of rc.'tr- 
im; .1 large number of chirks in a sm.n11 space. Tiic chicks .arc 
under close ob^erxation, no litter is required, and it is un* 
necc$sar\‘ for the attendant to go down on his Itands and knees 
uhen handling the birds or atlciwUng to the lamp. 



Pferfo 

FIO. 'OS-ELECTWC TIER BROODEM ^ Tbi: «rml 
FouMitr electric bi<n>dm«ilhn«. Iry J-in mesh 

paper lialem of cleaning ii cniptojcd. Ihc paper being >upi 

Wire netting . . _• ..pple 

Mccks Old. =0 sq. in. to four tcccVs. 5° ^q; 

65 .q, in. to eight necks old, always assuming that adequat 

‘^^:^Sr!S!^T^cls -m_d.e|o^^^ ;j;c 

batte^ brooder proper. chicks confined to 

latter s most serious defect that o P b 
a heated compartment. heated b> oil. 

Tier brooders consist of a brooding 
hot water, eleetrieity or gas from mam or eshndeis. 
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III the oilOicatcd brooders heat is frequently supplied by 
'■mall Pmnarn-upc stoves ^shich stand on a shelf under the wire 
lloor. loo or more lamps may be cinplo>cd during the first 
ucck of brooding, depending of course on the temperature of 
tiic house. In some brtXKlcrs of this t>pc flannel fittctl loosely 
to a frame forms the canopy over the chicks. 

In addition to the brooding section, tier brooders have a vvtrc- 
flnored run in nhirh no heat is provided. TIius the chicks 




. rB„llryFarmtTS»Jraltfr 

,a .08 -A PKOrAAE-OAS-..EATEO OKOOOEK T ABOUT ..OOO C.CE 
cArAcm 

Suspended from the roof, the *’*^‘.6*** thc'*house lli'- K“ 

wtance gas is stored in bulk suppl> contamera ou 
jbing IS seen connected to tlic brooder 

hc> proMclc noor SP“‘''= 

;hick, transfernng the clucks to foi -jlrtistnc about 

or the fourteen- to t«ent)-cight-dT) j , , ,, ® chicls 

55 sq .n. of hoors pnee per ch.ck- At one month old the 

uc mo\cd to ln%-bo\ caiT>-on broo «rniind that the 

Man> criticize the tier brooder on **';^ *^ ^rlincnl, 

conditions under ns Inch the chicks arc rear 



270 Modern Poultry Husbandry 

In tlic oil-hcatcd brooders heal is frequently supplied by 
small Pulnam-tv'pc stoves which stand on a shelf under the ire 
floor. Two or more lamps may be cmplo>cd during the first 
week of brooding, depending of course on the temperature of 
the liouse. In some brooders of this tj-pc flannel fitterl loosely 
to a frame forms the canopy over the chicks. 

In addition to the brooding section, tier brooders have a wire- 
floored run in which no heat is pro\idcd. Thus the chicks 



rij . Mtrtt n .f I 1 i/ . / • w . 

rm. in ;.— iuatio rira nRtM>nrR«, Mrn run ri^riso 

(HICKS 70 rivi WTIKS Oil) 


have the benefit of a nin in cool air, which is \cr> hcnefici.il to 
them. They are livelier, l>rlter fc.nlherrd and h.7vc Irrner 
.ipprtitcs th.nn v%hcn kept in .a uniform irrnpcratufc at all time'. 

'Her brooders nfler all the advant.acrs fd the hitirry lirtxMlrr 
.and overcome one of its disadvant.n^rv— linwxlin*.; tn one 
temper.xture— hut as with the t>atterv, st* vsith ihr tier 
hrocxlcr, the cre.itrsi rare must Ik* cxrrii«etl In .avoid nvrr- 
trnwdin”. 

The m.sjonlv of tier linKxlrf7.trr.dr.ut 7 ft. • 3 fi. (mrr.t!l', 
.tnd .sre said to .neconnmxlare fod chuks ftrr nVr. 'Hin dir 
d.vv-old c.ipiritv, .md if vt mvnv are put in .vt the ouiwt th'* 
mimlH-r must l>e redneet! a< thrj Rtow, 
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FIO 109 — A WARM-FLOOR OROODETi 
A popular t>'pe of uann floor brooder 
The top IS raised to show the Wankct 
canopy, ^^^re floor and grille m front of the 
food trough 



FIG no — SECTION OF A WARM-FLOOR BROODER 
Ventilation is usually controlled by a “ hit and miss ” de\ ice 
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that it produces what is so often termed the hot-house ciiich — a 
chick (hat lacks resistance to disease. 

That w-ill be so if the birds arc overcrowded or tlie brooder 
not w’cll housed, but there is no csidencc that starling chicks 
in these brootiers under good conditions has a detrimental 
cflcct on them. 

This system of brooding docs not appeal to cvcry’onc, and tlic 
breeder must, of course, consider the wislics of liis customers, 
even if hcwould prefer to use the s^'stem. Tier brooders, fiow- 
cver, have been used with success for too many years on too 
many farms for any unprejudiced poultr\'-man to condemn 
them. They offer a convenient, hygienic, labour-sa\ing 
method of rearing chicLs for the first few weeks. 

The tier brooder, like its prototype the hatter^' lirootlcr, must 
he properly housed. Many of the troubles .attributed to lhe<e 
brooders arise not from any fault in their construction, but 
from faulty housing. 

It should be clearly understood by all who contemplate 
installing these brooders that good housing is essential. 
arc not designed for use in draughty or stuffy huildingt, or In 
places in wliich the temperature varies appreciably even in the 
course of twenty-four hours. On some f.irms where these 
hriKHlcrs arc used the temperature of the hrootlcr-housc is 
controllctl by hot-w.itcrorrlcctric hc.Ucps. Turthcr, fhr house 
should he well lit, and sufficiently barge to ensure comfort.ihlr 
working conditions. 

Warm-floor Portable Brooders. This tv'j>c of hrootlcr 
has become very popul.ir in recent >c.an. It consius of an 
outer frame al>oui 3 ft. 2 ft. {for loo-dviy-old-chick c.ap.ari!\ ), 
v\ith Ixianlrsl sides and ends. IVetl- and water-troughs are 
inounicsl oil c.ach side, the troughs fitted whh gl.asi panel* 10 
conserve hr.it. 'Hicrr is a |>opholr in mie or Inith etif!*. 
The floor is of l-in. wire mesh s*iih hl.iulrt'lvfx* e.in<>p\ over, 
and .1 drasver muler the fl<»or provide rtxim fiir two or rnfirr 
heaters of the Putnam l\'|>e or eleerrir heating elnnrnls. A 
single thirkness of hrsn.in cloth it pl.seed on the vrite thwir for 
the first five or six 

When the clmks .are l>riween two atid ihire v\rrl* old ihr 
ltd ts nusetl shghilv on inrn buttons providn! fi^r ihr ptjf|ye<-, 
.and ,1 few later the felt canop> ran l>^ rmunrtl. I jinjn 
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FIG 109— A ARM TLOOR BROODER 

Janopj '' «»»' S'’"' - f™"' 

food trougl 
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that it produces what is so often termed the Iiol-hoiisc cliick— a 

chick that lacks resistance to disease. 

That will be so if the birds arc overcrowded or the brooder 
not well housed, but there is no evidence that starting chicks 
in these brooders under good conditions has a detrimental 
effect on them. 

This system of brooding docs not appeal to everyone, and the 
breeder must, of course, consider the wishes of his customers, 
even if he would prefer to use thesy'stem. Tier brooders, how- 
ever, have been used willi success for too many venrs on loo 
many farms for anv unprejudiced poultr>‘-man to condrmn 
them. They ofTcr a convenient, hygienic, labour-saving 
method of rearing cliicLs for the first few weeks. 

The tier brooder, like its prototv pc the batter^' brooder, must 
be properly housed. .Many of the troubles attributed to these 
brooden arise not from any fault in their construction, but 
from faulty housing. 

It sliouUl be clearly understood by all wiio contemplate 
installing these brootlcrs that gootl bousing is essential. 'Hicv 
arc not designed for use in drauglity or stuffy buildings, or in 
places in wlucli the temperature v.irics apprecl.ibly even in the 
course of twenty-four hours. On some firms where these 
liromlers arc used the temperature of the brootlcr-house is 
controllcsl bj hot-w.Ttemrrlrclric he.iters. J'urthcr, the house 
should be well lit, and sufficiently large to ensure comfortable 
working conditions. 

Warm-floor Portable Brooders. This ijpe of brooslrr 
has liecome verv’ popiil.ir in recent ve.vr«. It rnnuits of an 
outer frame alxmt 3 ft. a ft, (for loo-d.vv .old-chick e.ap.iritv), 
with iKnrdrd sides .mil ends. IVrd- and w.itrr-lroughs arr 
mounted on c.acli side, the Irouglu finrtl with ghw pinr!» to 
conserve hc.at. llicfr is a |M*j>-lio!e Jn one or Ixjtli ends. 
'IIjc floor is of 1-in. wire mrsb with bkmkrt-lvpr r.mnpv osrr, 
anti .1 dravser under the prmidn room for ts\o or more 
he.itcn of the I’ulnmi Ivpe or electric heating rlrmrnts. A 
single thickness of hrs'i.-m cloth is phred on th'- wire fhior fur 
the first five or six dnv^ 

When the chirks are fytssreii two and tfirrr v»rrks «>hf tfu- 
hd IS r.u«cd shghih on tuns buttons ptoridrsl f>r ihr 
.-md a fesv d.vvi l.vtrr fdt canopv ran Ik- rruvord, Ijri.ps 
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The warming wire is continuous througl c t the co rieir 
block 

Brooders constructed on the above lint' ar t latJ luLv, 
power during ofT-pcak hours In normal CiUi uk--* ^ ^ d 

house temperature of 60-70® V suflicicnt rc^ rvt of licit will 
be built up dunng the night to provide adtquUc bioodin^ 
temperature at all times 

Power IS controlled by a lime switch which is set to operate 
when power is available at off-peak rates 

With this type of brooder canopies are not required I ilot 
lamps should be suspended over the heated blocks to attract 
the chicks These lamps should be run off a battery mth 
trickle charger, so that they will remain on in tlie event ot 
power failure. , - _ ^ r. 

Cost of matenals for a heat-storage brooder about 6 ft X b It 
is approximately £ 1 6 , ^ 

With power at less than id per unit brooding cost on one 
large broiler plant worked out at about per c uc or 

^'''L'’oodfr"Luses!* All types of poultry houses have been 
pressed into service for brooding purposes ivit i . 

success, but the commercial poultry-man will be we 
first to decide what system of rearing he will '^dopt, and then 
if It requires a brooder-house, to select the most suitable type 
for the brooding system he favours c n. v, ^ n linn«;p 

For range-rearing wth portable hovers, a - 4 , 

of simple design is commonly employed, but on t e a have 

chicks are reared throughout the winter it is esira 

somewhat larger houses having a full span too . hp 

In any evem, the house should be 
' moved to fresh ground from time to time . -ot be 
should be regarded as an essential feature, i s 
gained by sacrificing sound construction ery S 
houses cause the rearer much anxiety m the win ronstant 

account of the difficulty of maintaining a reasona y 

"76 ff xV house w.tb u .50-ch.a ..o- seve^y 

to eighty chicks up to about six weeks of ag , p 
have access to grass runs or sun balconies »»mnnrarv 

Some use houses about 10 ft X 8 ft , fit mg 
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arc removed at intcn-als, usually between the third and fifth 

week, according to tlic weather. 

In ver>’ cold weather it is usually ncccssan,* to use an 
additional lamp. 

After a time the chicks have a run in the house or section 
thereof. 

\Varm-noor brooders for outdoor use arc also available. 
Tiiesc brooders, if used under fair conditions, arc remarkably 
reliable. They arc frequently described as the most fool- 
proof of all rearing appliances. 

Some have extension lenils that can be fitted to the brooders 
when the chicks arc about four weeks old, thus increasing the 
size of the brooder to take its full complement ofchicks up to six or 
eight weeks old. This obviatirs the need for a carr)'-on brooder. 

Heat-storage Brooders. Early attempts to rear chirks by 
heating the concrete floor of the house were not a success, 
probably because the sytem was applied in houses not well 
designed for this purpose. 

To-day, however, licatcd-fioor brootling is employed success- 
fully on a number of farms, principally for rearing broiler 
chicks. 

Electric hcat-stomgc brooders arc constructed for tliis 
purpose, 'Hie brooslcrs may comprise concrete blocks al)out 
6 ft. X 6 ft. X I ft, deep. 'J7ic top of the concrete block is 
lc\'cl with ilic floor. 

A brooder of this sire ssill rear about i,om» chicks; two or 
more blocks arc usually built in each house or section. 

Alternatively, the brootlcr nwy comprise a continuous strip 
ofconcrrlc along almost the full length of the huiltling. 

furr and consiniriion of the brooders are by no means 
stnntl.irdired; but the umlerlying principle Is common. 

Pits alx)ul I ft. tleep arc niatlc in the flot'r, nicy arc linrtl 
with hc.nl-insulatlng material, stich .as Ijondrtl nbrrglast. 

Bottom of the pits is cosrrcd with alxiut 3 in. concrete, 
rioor-warming n\ion-imul.ited ssirrs .ate I.sid on ifir concrete 
alwut 3 in. apart. 

'lliese SNircs .are csncrrtl ssifh al>«»f f» in. tonrretr, am! osrt 
this s'irrs arc similarly .arnmijed. nnally, the to;. ii finhh'-d 
uith concrete to a depth of alrotil 3 in. Top sd htr'-xlrt it 
lightK covered \sith litter. 
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The warming i\irc is continuous throughout the concrete 
block 

Brooders constructed on. the abo\e lines are intended to take 
potter during off-peak hours In normal circumstances, tnth 
house temperature of 60-70® F sufficient reserve of lieat wul 
be built up dunng the night to provide adequate brooding 
temperature at all times 

Power IS controlled by a time switch which is set to operate 
when power is available at off-peak rates 

With this type of brooder canopies are not required Pilot 
lamps should be suspended over the heated blocks to attract 
the chicks These lamps should be run off a battery with 
trickle charger, so that they wall remain on in the event of 
pow er failure 

Cost of matenals for a heat-storage brooder about 6 ft v 6 ft 


IS approximately £ 1 6 

With power at less than \d per unit brooding cost on one 
large broiler plant worked out at about \d per chick for the 


full brooding penod 

Brooder-houses. All types of poultry-houses have been 
pressed into service for brooding purposes with more or le^ 
success, but the commercial poultry-man will be well adt^ed 
first to decide what system of rearing he wall adopt, and then, 
if It requires a brooder-house, to select the most suitable t>pc 
for the brooding system he favours 

Por range-rearing with portable hovcir, a 6-ft X 4-ft house 
of simple design is commonly employ ed, but on the farm whe 
chicks are reared throughout the iimter it is desirable to have 
somewhat larger houses having a full-span roo , 

In any event, the house should be portable so hat it can be 
' moved to fresh ground from t.me to tune ^lule portabiluy 
should be regarded as -an essenual 

pined by sacrificing ‘“,he nmter monks, on 

iroTnroTkfdtSy'krma.nta.n.^ a reasonably constant 


temperature ^ ^^,,1 seventy 

, no to about SIX weeks of age, provided thev 

to eighty chicU up to 

Tome'usc ho'SS about to ft x 8 ft. fitting a temporary 
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partilion about 12 in high across one end to enclose an area 
of about 8 ft X 2 ft In this area a small brooder is arranged 
on the lines of the home-made brooder descnbtd on page 251 
In due course the brooder is rcmo\ cd and a small slatted frame 
IS placed over the area to provide a low roost Later perches 
or slatted roosts arc fitted in the normal position for .atiult birds 
In this wa) the liousc is used for clucks, growers and adults, 
that IS to sa}, the birds maj be kept in the same house from 
da) old until they arc no longer required for egg production 
Intensive Brooder-houses. Where tlic cliicli arc reared 
in total confinement on the floor, multiple unit-houses arc 
advised The) arc without doubt the most suitable t)'pc of 
house for intensive rearing on a commercial scale Moreover, 
the) arc the most convenient for the attendant, and the 
human element should not be overlooked when considering 
matters of this kind 'Hie attendant is far more hkclv to make 
a success of Ills w ork if he can look afti r the chicks in comfort 
On manv holdings some of the buildings ma) be ndiptcd 
for brooding purposes at little cost Stables, lofts .and shcihhng 
of all kinds mav provide excellent brooder accommodiiion, 
indeed conversion nn) entail no more ilian tlic installation of 
brooders and tlic erection of portable pariiiions Wntilalion 
is likcl) to present the biggest problem Direct light is not, of 
course, essential If conversion of farm buddinp is contem- 
plated It IS vsise to seek expert advice. Count) I’oultr) 
Advisor) Officers should be consulted 
^^hc^, however, a brooder house is refjuiretl it sliould lie of 
efficient design and construction 'Hie diffcrcnfc between the 
cost of a rcallv good house — a house built to .an ideal— iml o'le 
that IS built to sell .at the lovscst jaossiblc pnee is not worth a 
moment’s consideration When purchasing equipment of tint 
kind It pap to bu) the verv best, for, althont^h the capita! emt 
is grciter, it v\ill earn bigger dividenils over a grritrr niiml»<*r 
of vean than the so-called •'cheap** house .Man) pfniltrv- 
farmers have livctl to regret ilic s!s> the) inesl to save a few 
jvounds when Imving ihrir hrisodcr-houset 

Uroosler hoiisrs for floor liroinling si ould face south o' so iih 
cast if tl e\ .aresmHe fionird s*i!h a arraire pai-aape .at i! r Inrl 
Double fronted liou^oi uath central pa»i»ge should nm ffo n 
north or south but the emvemmer s/ 0}>f ration, l-vel i-ns 
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site and availability of water and clccv 
greater importance than aspect If posi 1 
should be avoided 

The front of the house should be boa'd 
closed for the first i ft 6 m -2 ft from tii'^ floe 
of the front being fitted with glazed shutters un t 1 
the chicks are to be reared in windowless hou>t‘' ^ 

The house should be of the full-span type, not Is tn ^ * 

wide, the length depending, of course, on the numbci ^ oi 
sections The height at eaves should be 6 ft , and at riage 

not less than 8 ft 6 in _ , 1 ? 

It should be constructed with J-in T and G weatherboards 



FAolo foutlty Farmer and Patktr 
1 1 1 —INTENSIVE BROODER HOUSES 


These 7- X VA homes «« used' for rearms ch.ci5 « 

Vhc houses are equ.pped ^v.th four tier electrm brooders 


laid honzontally, the two ends, back and roo eing 
fibre boards, glass-wool, straw or hay held up y ” * 

even paper meal bags Some ofthe softer boar s, ’ j 

liable to be damaged by the chicks pecking t em > 

three-ply or half inch matchboards should be used f 
12 in from the floor ^ u 

The cost of lining is fully justified, for . occur 

prevents those sudden changes in temperature i V 
during the night and that may result m the 
chilled , It conserves heat, and thus reduces the cos 

Bafflrf and controlled vcnolauon should be 
entering the brooder sections at least 3 ft 
Inlets placed too low are liable to cause drmig 1 

Tobm tubes (see Tig 201) can be used to bring m the a.r a^t a 
suitable height and to control the rate of o % 
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partition about 12 in, high across one end to enclose an area 
of about 8 ft. X 2 ft. In tJiis area a smaU brooder is arranged 
on the lines of tlic home-made brooder described on page 251. 
In due course the brooder is removed and a small slatted frame 
is placed over the area to provide a low roost. Later perches 
or slatted roosts are fitted in the normal position for adult birds. 
In this way the house is used for clilc)^, growers and adults, 
tliat is to say, the birds may be kept in the same house from 
day old until they arc no longer required for egg production. 

Intensive Brooder-houses. Where the chicl^ arc rc.ired 
in total confinement on ilic floor, multiple unit-houses arc 
advised. Tlicy arc without doubt the most suitable type of 
Iiousc for intensive rearing on a commercial scale. Moreover, 
the)' arc the most convenient for the attendant, and the 
human element should not be overlooked when considering 
matters of this kin<l. Tlic attendant is far more likely to make 
a success of his work if he can look after the chicks in comfort. 

On many holdings some of the buildings may be adapictl 
for brooding purposes at little cost. Stables, lofts and shedding 
of all kinds may provide excellent brooder accommodation, 
indeed conversion may entail no more than the installation of 
brooders and the erection of portable partitions. N^cntil.ation 
is likely to present the biggest problem. Direct light is not, of 
course, csscnti.al. If conversion of f.irm buildings is contem- 
plated it is wise to seek expert athicc. County PoiiUr) 
.\dvisor)' Ofliccrs sliould be consulted. 

kVlicn, howeser, a brcKnlcr house is requiretl it should Ik* of 
eflicient design anti constniciion. llic difTcrenee between the 
cost of a rc.allj gootl house — a house htiill to an ideal— *.ind one 
that is built to sell at llie lowest jsossihlr price it not tvnrili a 
momenVs conViAcraVion. Vthrn purrh.asjng eqinpmrnl of tVio 
kind It p.iNi to buy the ter)* l>est. for, although the c.ipil.d 
is greater, it will c.ini bigger ditidentlt o\cr a grc.tter ntiml)ef 
of )cars than tlic Sf>-c.'»Uc<l •‘cheap’’ houir. .Many poultrv 
f.mnen h.avc Ihetl to rcgiri the day the> tried to w\r .t f'’W 
pounds when huxing tlieir ImwKirr-houses. 

BrtxMler houses for flot»r broosliiig ihoultl fsec lotjih or louih* 
east if thc\ .arc single fronletl with a s^taire paiuge at th'- hack. 

Douldc^fmnirtl l.oinri s*ifh cenir.sl p.in.ig»* should nm Ctf'f’i 
north or south. Ihil the rontmirmr ofo}*rraiioti. of 
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site and availability of water and clcctritity services are of 
greater importance than aspect. If possible, exposed positions 
should be avoided. 

The front of the house should be boaidcd up or otherwise 
closed for the first i ft. 6 in .-2 ft. from the floor, the remainder 
of the front being fitted with glazed shutters, unless, of course, 
the chicks are to be reared in wandowlcss houses. 

The house should be of the fulhspan type, not less t lan 12 • 
wide, the length depending, of course, on the num er o 
sections. Tlie liciglit at eaves should be 6 ft., and at n ge 
not less than 8 ft. 6 in. ^ r u 

It should be constructed with J-in. T. and G. wcat icr oa 



iu, uuiix ^ iustified, tor two reasons— n 

The cost of lining is X likely to occur 

prevents those result in the chicks being 

during the night and t the cost of running 

chilled ; it conserves heat, ana inu 

the brooders venulauon should be provided, air 

Baffled and ““j™ least 3 ft. from the floor, 

entering the m Sisc draught. 

Inlets placed too low a ^ ^ 

Tobin tubes (see iig- J of flow. Some rely 

suitable height and to contro 
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partition about 12 m Ingh across one end to enclose an area 
of about 8 ft X 2 ft In tins area a small brooder is arranged 
on the lines of the home made brooder described on page 251 
In due course the brooder is rcmo\ ed and a small slatted frame 
IS placed over the area to provide a low roost Later perches 
or slatted roosts arc fitted in the normal position for adult birds 
In this vva> tlic liousc is used for clucks, growers and adults 
that IS to sa), the birds may be kept in the same house from 
day old until they arc no longer required for egg production 
Intensive Broodcr>houscs Where the clncU arc reared 
in total confinement on the floor, multiple unit houses arc 
advised They arc without doubt the most suitable type of 
house for intensive rearing on a commercial scale Moreover 
they arc the most convenient for the attendant, and the 
human element should not be overlooked when considcnng 
matters of this kind The attendant is far more hkclv to make 
a success of his \Nork if he can look after the chicks in comfort 
On nnm holdings some of the buildings nnv be adapted 
for brooding purposes at little cost Stables lofls and shedding 
of all kinds may provide excellent brooder accommodation 
indeed conversion miy entail no more than the inslallaiion of 
brooders and the erection of portable partitions \ cntdation 
IS likely to present the liiggesi problem Direct light is not, of 
course essential If convtrsion of firm buildings is coni*m 
plated It 1$ sMsc to seek expert atlvice Counlv Poultry 
Advisory Officen should bccomiiUed 

Wlicn, however, a hrootlcr house is required it should he of 
efficient design and construction Ihc dilfircncc liclwccn the 
cost of a rcallv good house — a house built to an ideal— and one 
that IS built to sell at the lowest |>ossihIc price is not v\orth a 
moment s consideration When purchasing equipment of Ou* 
kind U pays to buy the verv best, for, dthough the capit »l emt 
IS greater, it smU earn bigger dividends over a greater numl>cr 
tf yean than the so callcti * cheap house \fany poultry 
fmners have hvcxl to regret the slav they tried to save a fev* 
jKUinds v\hcn htiviin. (heir bn>oder hmurt 

Hnyxler houses for Poor brooding sliouhl fire south or south 
cast if ihrv are single frrmtrd vsith a servire p usage at il e I’-irk 
Double fronird Itmues with central paiogr ifj ufil run fn 
north or south Put the ti ivcmence < f t jseratii n, Irv rh rss of 
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Also, there are few things that cause him greater disappoint- 
ment than a lot of chicks that fail to rear well. 

Chick-rearing can be a real joy, but if for any reason it is 
not attended by success, then it is a most depressing experience. 
Not only is the knowledge of failure likely to have a bad effect 
on the poultry-man's attitude towards his stock, but unless he 
can solve his problem he will eventually be compelled to give 
up his farm, or at best will have to rely on purchasing growing 
stock. 
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no. 112. — AN INTENSIVE BROODER-HOUSE ^VrTH SUN BALCONIES 


Many poultry-farms have failed because their osmers were 
unable to rear chicks successfully. nr 

Chick Qjialilj. Success depends on many factor, all ot 
which are equally important because they are links in the 

rearing chain. Neglect of any one factor is su cien ° ‘ 

failure! and in pracrice it is commonly found most of 

troubles associated tvilh this work are ue o neg . , j ; 
two apparently little things. In ‘^''■ctrearing ^ mdeed^m 

poultry management “"ever trlvifl it may 

being of the stock is important, 

appear. rinn-i^s to secure rcarable chicks. 

The first essential in clnck-rear g ,,jeiess, it is a fact that 

This may seem to state the obvious. j ^ , I ^ e, 

much of the mortality among 1 ‘cubation. 

stamina in the breeding-stock a ^ f parent stock 

Strong, virile chicks cannot be pronucc 
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entirely on windows for ventilation. They arc satisfactory' in 
tlic larger houses, but require careful adjustment. Tlicrc 
sliould be cfTicicnt c\traclion in tlic ridge. 

Floor ^cntilation in brooder-houses, especially wlicrc the 
chicks arc reared on the floor, must be \cry carefully bafilcrl 
and under the complete control of the attendant, or draughts 
will be created, and it is no c.x.aggcration to say that it is better 
to pro\idc no \cntiIation at this point than to set up 
draughts. 

The scrs'icc passage sliould be 2 ft. 6 in. wide. Fach brooding 
section should be, say, 10 fi. x 9 ft. 6 in. (in a house 12 ft. 
wide), in wliich not more than 100 chicks could be rcarctl up 
to seven or eight weeks of age. This shoukl be reg.arxlcd as 
the maximum number of clucks for a section of iliis size. In 
other words, a floor area equivalent to 1 sq. ft. per chick should 
he provided up to eight weeks of age, although 2 sq. ft. per chirk 
will be suflicictU for the first sK weeks. Overcrowding is the 
primary cause of trouble in cliick-rcaring, and must be avoidetl. 

The cajiacily ofbroodcr-houscs m.a> be Im rc.iscd by appruvi- 
malcly one-third by tlic provision of sun balconies. 

For battery or tier brooders the same general principles in 
the design of the house should be apjilictl, with the cxicplion 
that the front of the house should be boardtx! up for the fint 
3 ft. or 3 ft. 6 in. from tlic floor, ami the house should he m.idc 
dnublc-fronicd—i.r., tlic from .and h.ark should be tlcsignetl on 
siiml.ar lines. This will ensure more uniform distribuilon of 
light, .and so prevent the chicks crossding at some of the TikhI- 
hoppers while neglecting those in sulHlticd light. 

\Vlien rc.anng clucks on a comnierci.il sc.alr houses much 
wider than those formerly reromnirntletl arc advisetl. Ilomrs 
iipw.artls of 2j ft. wide arc not only eliea|>er per sq. fi. Ilo^ir 
.irc.a hut they .also save murh laliour conip.ircd with tlimr of 
12 If, ft. ssitlih at one time rrgartled as idr.al. 

Artificial Methods of Rearing, fniiclen.rc.iting by .arti- 
fici.al niclliods is .among the most imp-irtint ph uc» of thr 
imultrv -man’s work. It Is also the mo»i itilerciting. 

'Fo the re.il jvniUry jirHlm.an— the m.ui who IrrjM fxuhra 
lier.iuse he likes them and not merri) S'lth ihr tdijeri »if fit; ir<u! 
rew.ird— there are fess things from sOiich h'* rbrivn rrfjtrr 
5Huf.ictum than firm trann : rhuks of fim-sltis rju^l u. 
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Also, there are few things that catise him c 
ment tlian a lot of chicks that fail to rear ^ ^ 

Chick-reanng can be a realjo), but u o 
not attended by success, then it is a most ae^ '• ' 

Not only is the knowledge of failure likely tc r 
on the poultry-man’s attitude towards his srocK i. v a ea 
can solve his problem he will eventually be comp eJ *o giv‘ 
up his farm, or at best will have to rely on purcrasing ^.r^v^ing 
stock 
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no 1 12 —AN INTENSIVE BROODER HOUSE WITH SUN BALCONIES 


Many poultry-farms have failed because their owners were 
unable to rear chichs successfully 

Chuk QualUy Success depends on many facto^ all of 
which are eq4lly important becaj^e they 
reanngchain NeB.ec‘ “f any 

[roubks\"tc"amd with this work are due to neglecting one or 
two apparently little *mgs 

E™^orrTork'fs“.V-nt, however trivial it may 

appear , is to secure rearable chicks 

The first essential in ® nevertheless, it is a fact that 

This may seem to state the . ^ 

much of ‘ ,o faulty incubation 

''“sZnTvink chls^anno. be pmduced from parent stock 
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entirely on endows for ventilation. They arc salisfacior)' in 
the larger houses, but require careful adjustment. Tlicrc 
sliould be cflicicnt extraction in the ridge. 

Floor ventilation in brooder-houses, especially where tlic 
chicks arc reared on the floor, must be very carefully bafllcd 
and under the complete control of the attendant, or drauglns 
will be created, and it is no exaggeration to say that it is better 
to provide no ventilation at this point than' to set up 
draughts. 

I'fic scr\’icc passage should be 2 ft. 6 in. wide. F.ach brooding 
section should be, say, 10 ft. x 9 ft. 6 in. (in a house 12 ft. 
wide), in which not more than too chicks could be reared up 
to seven or eight weeks of age. This should be reg.irdcd as 
the maximum number of chicks for a section of this size. In 
other \sords, a floor area equivalent to 1 sq. ft. per cluck sliould 
be provided up 10 ciglil weeks ofage, aUhongli J sq. ft. per cluck 
will be sufficient for the first six weeks. Overcrovvding is the 
primar>' cause of trouble in cliick-rcaring, and must be avoidetl. 

The capacity of brooder-houses may be increased by approM- 
matcly onc-thinl by the provision of sun balconies. 

For batter)' or tier brooden the same gcncml principles in 
the design of llic house should be applicti, \sith the exception 
that ilie front of the house .should be boarded up for the first 
3 ft. or 3 ft. 6 in. from the floor, and the liousc should he nude 
double-fronted— i.r., the front and luck sliould be dcsignetl on 
similar lines. This »ill ensure more uniform disirihution of 
light, and so jircvent llic cliicks crowding at some of the OkkI- 
hoppers while neglecting ihotc in suIhIuccI light. 

NVlicn rearing chicks on a commercial scale houses much 
wider than those formerly rccommenslctl arc advised. Homes 
upwards of 24 ft. s\i<lc are not only cheajier |>er ft. floor 
area but they also s.a\c nnich l.ilH>iir cotnparcsl witli those of 
12 1 5 ft. ssidth at one time rcg.irdrd .it idr.il. 

Artificial Nteihods of Rearing. (Ilirrlrn-rraring by attl* 
ficial mrlhotls is .among the most imjv>rt.inl pluses of the 
jwuillrv-nian't V'ork. It »» .»!«» the most intercstine. 

To llic real jKmltty »n»cknun— the man who Irqw j»ouhfv 
became lie likes them am! not tnrrrlv vsitli cliefdijrs 1 oj'finanitjl 
fP\^.,rtl_thefe .arc few things fiom whiih he tfrrisri rresfer 
s.susfarlion ih.nn from rr.wing tlmU of fiisi-rlnt qtulit). 
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Ihere are vanous litters suitable for baby chicks, choice 
depending largely on cost 
The follomng are commonly used matenals 

Peat Moss This is a very popular litter, especially m 
districts where there is little arable land for the production 
of corn crops It is very absorbent, and an effective 
deodorizer, but rather expensive for chick-rearing, because 
in normal circumstances the chicks occupy the house only 
for a short period 

Samples vary in quabty granulated peat moss should 
be used A good sample is a light chestnut colour, and not 
unduly dusty Stringy or dusty samples arc unsuitable for 
the purpose One 2 cwt bale wiU cover 300 sq ft to a 
depth of I in 

Chopped Straw Where it can be obtained at an economic 
pnee, clean chopped straw cut m lengths of about i m 
can be recommended It is an excellent litter for the 
brooder-house The straw must have a clean, bright 
appearance and fresh smell Mouldy or musty samples 
must be avoided They may cause aspergillosis, a fatal 
respiratory disease of young chicks 

Cut Hajf This is not suitable material It is not 
absorbent, and soon becomes mouldy and matted uith 
droppings Further, some of tlic chicks may cat it If 
consumed it may cause digestive troubles, such as im- 
paction of crop and gizzard 

Cavings Cavings arc the glumes of the cereal grains 
separated m threshing They make a useful litter for 
chicks, but the matcnal is light and easily blown about the 
broodcr-house by slight wind 

CaMngs from barleys and bearded varieties of uhcat 
should be avoided, as the sharp spines may injure the 
chick’s feet. 

Sand Sand is quite suitable for litter It is used on 
many farms, eitlicr alone or as a base over i\luch lighter 
matcnal is scattered It should be dried before use if 
damp 

Cedar-iiood Chxppmgs This is a b>-product from penu! 
factories It is a first-class litter, absorbent and dcodonring 



28o Modern Poultry Husbandry 

that is constitutionally \\cak or temporarily debilitated. Tlic\ 
cannot be produced from stock afTcctcd svith Bacillary ^Vhitc 
Diarrhcca or from thin-shelled or stale eggs. 

Chicks that arc not s\cll hatched arc aUva^’s difficuU to rear. 
The vitality of many chicks is loucred by faulty incubation, 
often to so great an extent that their chance of surs'ivai in the 
brooder is remote. 

It is unfortunate that these f.tcts arc not more widely recog- 
nized. Too often the brooder or the food is held responsible for 
heavy mortality when the real cause lies with the breeding- 
stock or the methods of incubation. 

Tile cliickcn-rcarcr should be able to distinguisli between a 
good chick and a bad one; he sliould be able to remove tlie 
wc.ikhngs from a hntcli of d.aj-oW chicks; unless he can do this 
be will never become a successful rearer. 

The experienced rearer assesses the value of the chicks as 
they arc removed from the incubator, fie discards tlir wc.ik- 
hngs at this stage : tlic> do not get as far .as the brooder. Good 
chirks have a characteristic ** feel ” al>out them v\hcn ilic) .ire 
iiandlcd. Facii at this carl) st.ige ihc) express their strength 
and MUlit). They kick vigorouslj, they carrv* plcnt) of llesli, 
tlic> arc the little b.ills of flulf that .arc the delight of cverv 
poulirv-mnn. Moreover, the b.atcli is uniform in rpiallty: 
It docs not include chicks that arc obviously small .iml under 
v> eight compared vsilh their companions. 

A good chick sliould weigh fiom i'| or., or .ilxuil ftj Ih. 
per loo; hut no rc.ircr svould judge a sample on this basis, 
lie would be guided b) Ihcir .’ippr.ir.antc .ami h.indling 
qu.ihtics. 

No chick h.ivnig an impn»pcrlv hc-.ilrd invc), srmll rsrs, 
fwisfctl neck or other scnotis plq-sic.al defect ihrnih! Ik* tr.rm- 
fcrrctl to llic hrtKxlcr. 'I hex arc vxe.iklings, .and even if thev 
survive for .a time, ihcv .arc susccplihlr tu dtsc.ur, and ihrrrforr 
a mrn.irc to the hcaltli of the entire batch. 

Rigort>us culling of d iv-old chicks iv an nsenti.il put of ilje 
re.arcr’s work, it is the first step to iticcrvlul rmrin.’. 

cf Tvst> or three tfava lieffur the t liuLs 

.arc due to arii'c the bnvxlrr should le* jurpaiet! f>r dirri. 

'llic .appliance dimild l>c ihntmighK slrxnnl an I doju'Wieil 

ami, if It Iti' tt 
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There are \anous litters suitable for baby chicks, choice 
depending largely on cost 
The foliovvang are commonly used materials 

Peat Moss This is a very popular litter, especially in 
districts uhere there is little arable land for the production 
of com crops It is very absorbent, and an effective 
deodonzcr, but rather expensive for chick rearing because 
in normal arcumstances the chicks occupy the house onl) 
for a short period 

Samples vary in quahty granulated peat moss should 
be used A good sample is a light chestnut colour, and not 
unduly dusty Stringy or dustj samples arc unsuitable for 
the purpose One 2 cwt bale will cover 300 sq ft to a 
depth of I in 

Chopped Straw here it can be obtained at an economic 

price clean chopped straw cut in lengths of about 1 m 
can be recommended It is an excellent litter for the 
brooder house The straw must have a clean, bright 
appearance and fresh smell Mould) or musty samples 
must be a\oided They may cause aspergillosis, a fatal 
respiratory disease of young chicks 

Cut Hay This is not suitable matenal It is not 
absorbent, and soon becomes mouldy and matted ivath 
droppings Further, some of the chicks may cat it If 
consumed it ma> cause digestuc troubles, such as im 
paction of crop and gizzard 

Caiings Cavings are the glumes of the cereal grains 
separated m threshing They make a useful litter for 
chicks, but the matenal is light and easily bloivn about the 
brooder house by slight a\and 

Ca\ings from barleys and bearded varieties of wheat 
should be avoided, as tlie sharp spines ma> injure the 
chick s feet 

Sand Sand is quite suitable for litter It is used on 
many farms either alone or as a base over which lighter 
material is scattered It should be dned before use if 
damp 

Cedar xtood Chippings Tim is a bj product from pencil 
factories Itisafirst class httcr, absorbent and dcodonzmg 
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SaiLdustnndWood shavings Si\sdustis'\sitisrictor) lutcr 
for die milnl brooding penod i^hcn complete rcphccmcnt 
of hltcr IS prictiscd for c'lch b^lch ofchicks It is not \cr) 
nbsorbent ind, being of fine texture, tends to pick doun 
Softwood sln\ings proxidc nn excellent litter tint cm be 
used ilone or mixed with other matcmls W ood shinnijs 
"ire probabl) the most widclj used of nil litters, to the c\ 
tent tint in some distnets demand exceeds local stipph 
Coffee end Rtee Husks Supplies of these mitcri ils ire 
iisuillv irregular Like caaincs thej arc injht and their 
absorbent propcri) is not high They arcoccisionallj used 
in the brooder house, ahJiough other litters arc more 
suitable 

Dried J^nres Dned leaves arc used occasional!), but 
thc> soon break up into powder, and ncetl frequent rcpl ice 
ment Tlic cost of collection md the ncccssit) for storage 
do not seem to be justifictl 

Duel Soil Drietl sifted soil ma\ be usctl in brooders 
but cannot be rccommcndcsl The work of collection and 
dr>ing IS not worth while, morco\cr, there is soincdanger 
of introducing shseasc, cspcenll) if the soil is taken from 
land occupied or lately occupict! b> poultry 

Brooder Temperature For baby clucks the lfm|>ermirr 
of the conycntional brooder sliouhl Ik* qo 95" I at 1 {xunt mid 
\y ly bciyyccn the lamp or otlirr licalrr and the ctige of the 
canopy and U fioor level It sliouhl br cnsurctl that this 
temperature is not onK attained, but miimainrtl da> iiid 
night before (he chicks arc pi icesi in the hrorKlrr If the heatrr 
will not provide sufficieni lira! without the ismtaiirr of tlic 
chicks or without h iving 10 rover ihr brcKKlrr with ’ ick» thru 
It should l>e replaced b> a liettcronr 

lljr alvovr mrnuonrtl trinj>crvfurr range however, slora u u 
ippl\ to contact hr it or infra red rn broodm 
Starting temperitnrc on the fltK r in com ic j I eat brrwHlen n 
alwni l»<i 1 < r alwul II7 ! at |>oint s f coniari 

With infra red liriyKhng llwr irmjiet uuir it n 1 maisuMle 
guide, iK'cau c the value of ihr^e rava 1 ry in their jwij^iratiye 
power, 1 e the I nt ptovadfa! \Mti in the cl ick’x !*hI> 

Icmpenuire cn lie litter immediately Iwim* a itat *iui 
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infra-red unit 16 in. above it may exceed 100° F., or may be 
about 85° F. or less if the house temperature is below 60° F. 
Moreover, using a single unit, the area ofheat is very restricted. 
A few inches away from the point below the unit the tempera- 
ture falls rapidly. 

The importance of having warm, well-buiit houses for this 
method of brooding will be recognized. 

Although no statistics are available, probably more chicks 
die from chill as a result of lack of sufficient heat in the brooder 
than from any other cause. 

The question of temperature is of the utmost importance. 
In no circumstances should an attempt be made to rear chicks 
in brooders that do not provide an ample reserve of heat that 
will allow for a drop in temperature in the early hours of the 
morning. It is at this time that so many chicks are chilled, 
and the origin of the trouble may be unsuspected, because the 
temperature of the brooder may be correct last thing at night 
and again when inspected in the morning. 

The experienced poultry-man knows from the behaviour of the 
chicks whether or not they have been comfortable throughout 
the night. If they have been cold, there may be evidence 
of “ sweating ” (see Ventilation below), due to the chicks* crowd- 
ing together to keep themselves warm, and they will lack 
the characteristic morning liveliness of well-brooded chicks. 
Chicks that have been cold arc reluctant to leave the brooder; 
when they do they peck half-heartedly at the food and hasten 
back to the heat. Chicks that have been comfortable at night 
do not spend much time in the brooder. They arc more 
interested in the food-trough, and if reared on a solid floor, in 
scratching among the litter. 

The experienced rearer does not use a thermometer, except 
possibly to ascertain the temperature of the brooder before 
entrusting the chicks to its care. 

When the chicks arc in the brooder and have had time to 
settle down, even the novice will be well advised not to use a 
thermometer, which may prove very misleading. The be- 
haviour of the chicks is the best indication of temperature. If 
they arc cold they u’ill huddle together in the »varnicst part of 
the brooder, and perhaps crowd into a corner in an endeavour 
to keep warm. If the temperature is too high they will spread 
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SaiidustandU'ood shaungs S'ludustiS'is'itisf'icton liltrr 
for the iniinl brooding penod when complete rcpliccmcnl 
of litter IS pnctiscd for each bitch of chicks It is not \ cn 
ibsorbent ind, being of fmc texture, tends to pick down 
Softwood shivings provide in cvcellcnt litter tint cm be 
used alone or mixed with other miternls Wood shiv intjs 
ire probihlv the most widcl) used of ill litters, to the c\« 
tent tint in some districts demind exceeds locil suppi) 
Cojfte and Rue flush Supplies of these mitcnils ire 
usuall) irregular I ike civings thc> ire light md tlicir 
absorbent propcrt> is not high Tlic> ircoccisiomII> used 
in the brooder liouse, iltliough other litters ire more 
suitable 

Dried hates Dned leaves ire used orcisionillj but 
thc> soon brcik up into poivdcr, md need frequent rcplicc 
ment riic cost of collection and the ncccssit) for stongc 
do not seem to bcjustificd 

Dned Soil Dned, siftctl soil mi) lie used in brooders 
but cannot be rccommcncicti I he work of collection md 
drying IS not wortli while, moreover, there is some d ingcr 
of introtiuemg disease, cspccialK if tlic soil is liken from 
Imd ocaipied or I »tcl> occupied b> poiilir) 

Brooder Temperature lor Inbv chicks the temper iture 
of the com cntioinl hrtxKlcr should be 90 9 I at i |>omt nnd 
w i) bclvsccn the limp or other linlrr and the ctlgr of the 
cmop> and it floor level It should Ik* ensured tint tins 
tcnipenturc is not onlv aft lined, but mitntiinetl tliv md 
night before the chicks ire placed in the brooslcr If the he iter 
will no! provide sufTicicnf hnf wilhout the issisimrr of the 
rb.'ck? f.v wthous hiving $0 rover Iw¥»Jrr r leXs Jbrn 
It shouhi he repl teed h) 1 lieitrr one 

file ilxjve mentioned tem|>rnturr rmge, hnurver, d ws nt t 
ipplv to contict licit or infn resl riv brwMlen 

Snrtim leinjienturr o 1 the llivor in cttii ict hrji Ijtsxi-'fen n 
aliomb* I or ilKuii »7 I it jk mt ftfcminet 

W iih infr 1 ml Imvodun fliKjr temiK-ntiire i \ not ui icrnrjt'' 
guide, l>ee\u«e thr \ jlur < f these ri)i lin m ihnr |vr*-ir^tiv^ 
power, If tl e heat prmidrt! »»ith»n il r c) jfl » Ix-h 

rem|>enturc 01 the hilrr immeilntelv I--! »v» a Ua t Jan! 
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atmosphere becomes heavily charged with moisture, condensa- 
tion occurs and chicks kept under these conditions even for 
short periods ha\c e\er) appearance ofha\ing sweated 

Poor \entilation will also cause damp litter This is a 
danger signal that no rearer can afford to ignore Siiould the 
litter be damp, he ma> be assured that the health of the chicks 
will suffer, and if the condition is not remedied, heavy losses 
must be anticipated Strong, healthy chicks cannot be reared 
on damp litter 

Brooder Capaettj It is customary for manufacturers to base 
the capacity of their brooders on the number of day-old chicks 
they wll accommodate As some standard of companson is 
desirable this is perhaps as good as any, provided the purchaser 
realizes what it implies It docs not mean, for example, that a 
100-chick brooder ^vall rear this number of chicks up to six or 
eight weeks old 

Chicks groiN V cry rapidly, and it is ob\ lous that if a brooder is 
filled to capacity or near capacity with day-old chicks they will 
be seriously ONcrcrowded when a fortnight or so old There- 
fore It IS wise, as a general rule, to reduce the capacity of 
brooders by at least 25 per cent if the chicks are to be reared 
in them for the first month, 50 per cent if they arc to be reared 
for the full brooding period of si\ to eight weeks Many 
modem brooders, howe\cr, provide so much heat that the 
chicks spread in a wade circle, even day-olds settling down 
outside the perimeter of the canopy Brooders of this type 
will usually rear the stated number of day old chicks to the 
normal weaning age 

Some makers of other types of brooder, e gy tier brooders, 
now give the actual rcanng capacity of their appliances, 
although many are a little optimistic in Uicir estimates 
At this point It will be convenient to discuss the size of the 
brood when rcanng by artificial methods Following the 
introduction of mass rcanng mctliods for tabic poultry (broiler) 
production, there has been a tendency towards larger units 
vs hen rcanng pullets intended for the laying-houscs and 
breeding-pens On some fiinns pullcot arc brooded m 
extremely large lots, indeed broiler methods arc applied 

Tlicorctically, of course, the laigcr the brood, the more 
cconomicallv the clucks art reared, bccaust the cost per chick 
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themselves \Ncll from the hent, -md m extreme insnnccs 

droop their wngs nnd gnsp 

Chicks should settle down in a ring ibout Inlf w\> between 
the hcitcr -ind the edge of the cinopy Uicn we know tint 
they ire comfortable, and can nio\t nearer to lical should thc\ 
feel cold m the early hours of the day 
An abundance of heat is necessary, however, both night and 
day, because wlicn clucks arc running about thev must be able 
to warm up quickly when they return to the brooder 

In ordinary circumstances there is little danger of over- 
heating, there IS none ifthcchicks arc able to move away from 
the heal should it prove too much for them \\hcrc they arc 
closely confined to the broodmgcompartmenl, asm some foster 
mothers, this danger must be guarded against, for i high 
temperature is fatal 

Thcuppcrlimu ofheat that baby chicks can tolerate appears 
to be doubtful, but it 1$ probably well over no® F However, 
the question is of little practical importance, because the rearer 
would at once take steps to reduce the temperature sluuild 
there be evidence of over heating 

VfnUhUor Ffilcjcnt ventilation of the broo<lcr-housc and 
the brootler is csscnlnl In the brooder house ventilation 
should be under the control of the aticntlant It should be 
adjusted to suit prev ailmg v\calhcr romliiions 

In tile brooder itself there mu'i l>c a steady flow of fresh air 
Without perceptible drujght 

Wire floors arc of great assist mcc in improving ventilation 
bm before using them for baby clucks u should be seen that ihc 
correct temperature can be mainiainriJ C^nenni, the s>jfr 
floor with a single thickness oriicssnn cloth fir the first week 
«tW oFicn vdi c thr itr-ntni; p.vyl-%Vw 

If the chirks are exposed fo siraughf they ssall crowd to one 
side of the hrtvKlcr If thev have inMiflirirnl fresh air, tlirv 
soon become slebihlated Ihrv have an anrinic appeaemre 
the fcalhentig is 1 vise and ofirn the clucks show si^ns » fluv in 
sweated that IS to sav, tlir fratlirni) m damp and in mr 
less l>e<lrsgt,letl 

C links < 1 * n It surit they liivr r » sweat ..lands Wfira 
the {loiiUrv man *j>riks of hs clucks sweating le ml’s 
mram that the srnlihu n is so r n il e I o^^'rr il At d c 
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the hover until tlicy aie familiar \vith their surroundings and 
know their way back to the heat. 

A guard of cardboard or wood — four boards held together 
with hook-and-eye fasteners will serve the purpose very well — 
will also act as a draught-screen. 

' A guard should also be placed across tier brooders about 6 in. 
from the heated section. 



photo Moiietn Poultry AtepiuB 
Fia I 1 3 — BOARDS ARE USED TO KEEP THE CHICKS NEAR THE HO\ ER 
. ■ FOR THE FIRST FEW DAYS 

Later they arc rcmo%ed and thcchjcks ha^e the run of the section of the house 

Fftd}})g ibf Chicks^ Pood and water should be available when 
the chicks arc placed in the brooder. At one time it was 
believed that stai^’ing them for about forty-eight hours hastened 
the absorption of the >oJk, which b drawn into the chick’s 
abdomen immediately preceding hatching. Experiments by 
Parker, however, have shown that this is not so; on thccontraiy, 
far from hastening >olk absorption, staix’ation actually dcla>’s 
it. There is no object in wichholding food when the chicks arc 
hungry', and if food and water arc available immediately there 
is no serious risk of the hungry' chicks eating litter. 
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of labour, litter, heating and other items is reduced pro- 
portionately as.thc unit size is increased. Tliis also applies in 
practice to table poultry, but table birds ha\c a short life. 

Pullets arc a difTcrent proposition. They have to stand the 
strain of egg production, and many arc used for brecdini; 
purposes. 

In v’icw of present Ji.nonlcdgc, p.irticularly \silh regard to 
fo\\l paralysis and leucosis, it is wise to rear this class of slock 
in comparatively small groups. It is suggested that 300 chicks 
per group should be rcganlcd as the upper limit. As a rule, 
better results vill be obtained if the number docs not c-xcccd 
200. 

There is an apparent correlation bctuccn density of j)oultr)‘ 
population and the incidence of foul pamlysis and leucosis. 

Cotlral (1952) suggested that the high incidence is related 
to the nature of the disease and the conditions under uhich the 
clucks arc raised. He |>omtcd out that leucosis was more 
prevalent in countries in which there had been a rapid ex- 
pansion of the poulir>' industry, with the .adoption of ma«- 
production mciliods. 

Btoodinfi^The I'ttit UVeX. Chicks .should be removed from 
the incub.itor to the brocnler in fl.nnncl-linrtl b.askets or boxes 
lined with hay. The change should be made without undue 
dcl.iv, for altlinugh chicks (ravel long distances VNhen packed in 
ucll-<lcsigncd Ixjxcs, they arc easily chilletl on the farm. 

When thc> .arc reared in hovers on iljc flofir it h adviviblc to 
stand the hover on a small ssooden floor extruding aliout 6 In. 
from the outer edge of the canopv, or on a metal or iMnlboanl 
sheet, because when the hover is placed slirccily on the floor of 
ilic hou<c the licat mas so contract the floorlxianls that drauc;hts 
ma> arise fn«n cracks lieivsccn ihrin. Somrrr.ircrsuseasfiuarc 
ofchc.ap hnolcum under the hover. 

When the chicks arc placcsl under the tanopy, llic hovrr 
should I>e surroundwl b> .a guanl 9 in, sleep, standinK some t -• in. 
from the canop). .Smslhmcsh vsirc netting is conirnonlj met! 
for this pur]>osr, but a more clfcctivr guard rniv !>c nude viidi 
lengths of stout c.aTtlliosnl glual U'grthrr to form a strip, 
'llus n pheesi armmsl the hover, llir ism* rndt of the strip Ivin? 
held tftgetlier with .v clotlirs.jsrg, 

'1 he ohjnrl of the guard is !f» present tf»r ehVls sira>Jng fn-'o 
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the hover until they are familiar with their surroundings and 
know their way back to the heat. 

A guard of cardboard or wood— four boards held together 
with hook-and-eye fasteners \vill serve the purpose very well — 
will also act as a draught-screen. 

- A guard should also be placed across tier brooders about 6 in. 
from the heated section. 
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FIC. I 13. — HOARDS ARC USED TO KEEP THE CHICKS NEAR THE HOVER 
. * FOR THE FIRST FEW DAYS 

Later they are removed and the chick* liaxx the run of liic section of the house. 

Feeding the Chicks. Food and water should be available when 
the chicks arc placed in the brooder. At one time it was 
believed that star\'ing them for about forty-eight hours hastened 
the absorption of the yolk, s%’hich is drawn into the chick’s 
abdomen immediately preceding hatching. Experiments by 
ParkcFr however, have show'n that this is not so j on the contrary, 
far from hastening yolk absorption, starwation actually delays 
it. There is no object in withholding food when the chicks .ire 
hungry, and if food and water arc available immediately there 
is no serious risk of the hungry clucks eating Utter. 
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Tlic guard facing the \^indo\\s should be cKicndcd loproude 
room for the food and water troughs and to gi\c tlic chicks a 
small playground. This area should be cMcndcd dailv for the 
first week; thereafter the guard can be rcmo\cd alfogcther 
and the chicks permitted to occupy the entire house or section 
of it. 

The dr>’*mash (or pellet) system of feeding is recommended. 
It is clean, labour-saving and less likely to cause digesthc 
trouble than wet mash feeding. 

Whether grain should be fed in conjunction sviili mnsli is 
purely a matter of opinion. A vast number of cNperimcnts 
have been c.irricd out in different s)slcms of feeding; none has 
shown any significant difference between a!l*m.is!j and m-ish- 
and-grain feeding providcti the diet is adequate in qu.alit) and 
quantity. Where grain is fed, the mash should supply iho*c 
food constituents in wJuch groin is deficient. 

The majority of proprietary* chick-mashes ami pellets or 
chick “crumbs" arc intcndcti to be fctl without gram, and if 
the latter is given it will have the cfrcci of diluting the mash 
or pellets, ^Vith chicks rcarctl extensively on range of gt>o<l 
quality this may merely result in slowing down tlic role of 
growth, but when they arc rc.ircd in confinement or under 
conditions where tlicy cannot supplement their diet, grain- 
feeding may so unbal.ancc the ration as to cause a deficiency of 
one or more essential facton. 

Pellet-feeding enables the chicks to fill their cro|w qiucklv, 
tlicn the birds tend to stand about if they arc rcarctl inirnsivcly. 
As a conswjucncc all pcllct-rcetling may cncourogc fc.uhrr- 
plucking. 

Gnl Jor Chichi. Two types of grit arc nornnlK rmployrtl 
in poultry fcctITng, TTicyarc: — 

ft) Insoluble grit, v%hich a«istj thr grinding action of 
the gizrortl. Hint and granite grit arc commonly met! 
for this purpose. 

12} Soluble grit, which ii provided a\ a s/nirce of 
supplementary calcium. Soluble grits inrlmle hinrimne, 
ovstcnhcll .rrid ct>clJr shell- 

Unlrtv the clneks are fetl grain or are on prau rongr, ihrv t! . 
not nrccisanly rrtpnrr msohibfr grit, hut .1 limited qtu-niv 
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may aid digestion and assist gizzard development Tor this 
reason the majority of rearers supply it for pullets 
In table production there appears to be no advantage in 
supplying insoluble gnt unless the birds have gram in addition 
to mash 

In a study of the evaluation of insoluble gnt for table chicks 
(broilers), Combs, et al (1954) found that insoluble gnt was 
desirable only when corn was fed as part of the ration \Vhen 
an all-mash diet was fed differences m growth rate and feed 
efficiency were e\tremel> small and of doubtful significance 
The increased return over feed costs was not sufficient to 
defray the cost of the gnt When gram is fed it was concluded 
that the feeding of insoluble gnt was economically sound 
Insoluble gnt may be fed ad Itb ^ t e , it may be given in a 
separate container Some objection is taken to this on the 
ground that an excess may be consumed, but in the wnter’s 
expenence healthy birds, kept under favourable conditions and 
fed balanced diets, ivill not cat an excess They may do so if 
the diet is inadequate, if conditions are unfavourable or if 
affected with disease, eg, worm infestation or irntation or 
inflammation of the digesavc tract In these circumstances 
insoluble gnt may cause laceration of the intestines because the 
excess passes out of the gizzard 

In fact, very little insoluble gnt is required at any time, and 
when not offered ad lib it is sufficient to scatter a little in the 
litter or m the feed troughs at monthly intervals Fine grade 
should be used for chicks 

With calcium gnt it should be realized that diets made up to 
conform to modem standards provide sufficient calcium, there- 
fore no useful purpose will be served by supplying calcium gnt 
On the contrary, it may do more harm than good by creating 
an alkaline condition of the digestive tract Too much calcium 
will cause indigestion, the symptoms being retarded growth, 
loss of weight and the appearance of undigested food m the 
droppings 

When feeding completely balanced diets calcium gnt should 
not be pro\nded until the birds are starting to lay If home- 
mixed mashes are used which are deficient m calcium, calcium 
grit should be available in a separate container 
The lamps of oil-heated brooders should receive daily 
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attention, the wicks being trimmed by removal of carbon 
deposit. This should be done witli finger and thumb. The 
wick should not be cut. The oil should be replenished every 
day unless the container \ril| hold sufficient to hast for a longer 
period. 

This work should be done in the morning or early afternoon, 
so Hint the lamp can be properly adjusted before nighifill. 
There is, of course, a tendency for the lamp-flame to rise after 
refilling, and for this reason it is most undesirable to make 
adjustments late in the day. 

The oil container should not be completely filled, for it is essen- 
tial to allow room for expansion as tlic oil is warmctl. Many 
dis.astrous brooder-fires arc caused by ovcr-filHng the Lamps. 

The chicks should always be visited the last thing at night. 
This final inspection is an important one. They should l«^ 
sitting about comfortably, and should make little none c-xcept 
for an occasional ** cheep 

If they arc bunched together and cheep dcsjxnulcntly when 
disturbed, they arc too cold; if crowdwl to one side of the 
brooder, draughts arc responsible; while if tlicy spread them- 
selves far away from the heat, obviously it is too much for them. 

^Vhcrc hover curtains arc used it shotiM be seen that they do 
not nclu.ally touch the litter. This provirlcs better vcntiLilion, 
and avoids the danger of the litter being pilctl up ng.iinu the 
curtains, thus preventing the chicks moving away if the 
temperature is loo high. 

One should alw.ap look xindcr the hrooslers the first thing in 
the morning. Some of the chicks ntay Ij.ivc din! in the night. 
The condition of the litter should he notctl, and it sliould l>c 


replaced if champ, btit it should not be damp if the brtxader i< 
well vcntil.atcd am! the chicks arc he.allhy. 

liroodin^ from thf Second Wtth. At one week old the chirks 
should be strong on the leg and able 10 look .after ihcm<flvrs to 
a vcr>' great extent. If they arc rr.arrtl tm littered floors, the 
feeding-troughs and drinking-xwcls slmuhf !)c r.atirtf <»n l-ov 
pl.atrorms. preferably with svirc n‘K»r>. uilh r.ijn|«. so tl.at il.ry 
can ca.ily run up u> ihc r«o<I •™<1 walcr. Unlru llii. i< dnnr. ilir 
trouqhs will hr rr.nl.iminalBl wiili I'Urr an.l iln.ppuv,:.. .-.n I. 
„ a cmucqucncc, the danger of .ptradins; .l..r...r wdl 1^ 


greater. 



Chicken Rearing 291 

Food-troughs. Great care should be exercised in the choice 
of feeding-trouglis, for chicks delight in climbing over them, 
and if possible they will get into them and scratch among the 
food, fouling it their droppings. Troughs should ahva>s, 
as far as possible, pre\ent contamination and waste. 

A trough u-ith stout ndres forming a grill set at a sharp 
angle is quite eficctive, as is one udth a revolving bar running 
down the centre over the open trough. The chicks cannot 
perch on this bar, v\hich is so placed that it prevents their 
getting into the trough, although it does not, or should not, 
make the food less accessible. 

Tubular feeders or open troughs with a lip to prevent chicks 
pecking out t 2 ie mash are recommended. They arc more 
efficient than many of the so-called self-feed t)pe with hoppers 
that are constantly clogging. 

For the first few days the food may be given on strips of 
cardboard — some use the top of day-old chick boxes, others 
Keyes egg-trays. 

Tubular feeders are suitable for baby chicks, growing and 
adult stock, since these feeders are suspended from the roof. 
The height from the floor is readily adjusted as the chicks 
grotv. 

Feeding-space. Uneven growth and cannibalism commonly 
arise from failure to provide sufficient feeding-space. This 
naturally results in crowding around the hoppers; tlie less 
assertive chicks are unable to have their fair share of the food, 
and in the struggle to reach the troughs those at the back often 
peck the chicks that are feeding. So troubles begin. 

Suggested feeding space requirements per lOO birds are 
given in Table 23. 


Table 23 

Feeding Space per 100 Birds 


Age 

Dry mash 

V\ ct mash 

Da>-old to 2 Alecks 

8ft 

10 ft 

2-4 weeks 

12 ft 

15 0 


20 ft 

24 ft 

8-12 weeks 

24 ft 

34 ft 


20 ft 

1 40 It 

From i8 weeks 

40 ft 

50 ft 
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The allowances refer to total feeding space. If donblr- 
sided feeders arc used half the above-mentioned length of 
trough will be adequate. 

In open troughs the feed level should be kept low — about 
50 per cent of rapacity. Tliis will reduce waste. When 
tubular feeders (hanging) arc used it is usual to provide one 
(about 35 Ib. capacity) per forty-five chicks, thirty growing 
birds or twenty-five adults. Ifchicks arc fed once daily smaller 
feeders of about 16 lb. capacii) will be adequate. 

For the first few* weeks of rearing comparatively small 
amounts of food should be put in the feeders. Hven vvhen 
feeding adult birds the amount of food in the tube part of the 
feeder should not exceed about two-thirds of its capacitj. 

Less feeding space is needed with feeders of lliis type bccMisr 
more birds can feed at the same time than from long troughs. 
Multiplicity of feeden 4dso diminishes bullying. 

It is much more satisfactor)* to use two or three small feeders 
in preference to a single laig:c one. Then they can be placed 
in different parts of the run, and so divide tltc chicks, thus 
reducing interference while feeding. Moreover, long (rouglis 
arc cumbersome for tlic .ittcndnnt to handle, especially if he is 
rearing in confinement. Many windows have licen bmlrn 
when using long feeders in t!»c houses. Length should not 
exceed G ft. 

Ji’aUr Consum/ilion. Total water consumption is alioui twice 
the dr>' weight of the food consumed. ’Iliis is .t fiir basis on 
which to calculate the water requirements ordiffercnt chwrj of 
poultry. During the first tvso weeks after haicliing 100 chick* 
will dnnk about i gallon of water daih ; from i i to 2 gallons to 
SIX weeks of age, 3 gallons to ten v%ccks; j g.allons to tweniv 
weeks, ilierraficr from .| lo G gallons tkaily. More water V'd! 
be consumed m hot weather than m cold, birds fell drv ntxdi 
wdl l.akc more w.atrr from the troughs !h.in tluwe fnl wet 
mash, birds h.aving fresh green v'lll take Ins lluan tilers'" wjtli* 

out It. rill 

Water consumption v^iU Ik* higher ih.an nortn.il « the o.o.i 
arc kept in ovcrhc.accd brocKlrr* or houte*. or if the dirt rojit.wri 
an excess of common salt. 

It is inqxirt.ant to provide ample w.itrr-tioiigh fjnrr Ite- 

commendcdal!ow.vnccs.arefrcfiumil\ lu.ulftnute. 
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capacity conical-typc drinker or its equivalent is required 
per 100 chicks for the first week, one 2-gallon drinker for 
chicks up to about six weeks old, thereafter a i-ft. double-sided 
trough. 

WTien the chicks are about t^vo to four weeks old many • 
poultr^’-kecpers use automatic drinkers. 

After the brooder stage it is udsc to provide trough space 
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FTO. 1 14. — BROOD OF CHICKS 
The hover curtain has been removed. 

equal to that recommended for adults, i.e., one 2-ft. double- 
sided trough per 100 birds or a lo-in.-diameter bowl for 150. 
One cup-type drinker ivill be sufficient for fifty birds. 

Chicks should not be compelled to walk more than about 
15 ft. to water. 

Reduction of Tefiiperaiure. As the clucks grow the temperature 
should be gradually reduced undl they are weaned at six to 
eight iveeks old, according to the droe of the year and iseather 
conditions. 

For many years it w'as customary to advise a reduction of 
about 5° F. per eek, doivn to about 70“ F. at the end of the 
fourth or fifth -week. 

It is not Nvise to follow an arbitrary rule of this kind. It 
is far better to provade an abundance of heat and allow the 
chicks to settle down where they are comfortable, even if some 
of them spread outside the hover canopy. In hovers with 



294 Modern Poultry Husbandry 

curtains, instead of reducing die heat at its source, it is uiscr 
to tuck up first the outer row of curtains and later the inner 
row. 

One should alwa>s be guided b> the beha\iour of the chicks 
The poultry-man who studies the thermometer instead of the 
chicks wifi never make a successful rearer. 

Extensile Rearing. Where extensive methods arc pmeu^ed 



FIO 115-- IlANCl UFAKINO I ( niOKI T CHICK' 


Ponillcf>-fl * C-ft ! fl V C-fi rvm Altvhnl uvni r •r r*'inrt 

c)iick« fn m sixun tbrrr to nm** ucrl* « I ] thr^ «nr 1 » farr*" 

ftifttrrs rhr tiomr* arr »»iih carT}-<»o tiTvm I^atrtf %»iti 

Jmrnranr lajiip 

the chicks arc usinllv given a small grass run when tlicv are 
.1 few d i}s old ^Vc.ithcr conditions mmt l>c the ilrtrrnnninj;: 
fjtfor It ts loll) to coni/vJ wnficiJecrl chirks lo go oujjwJr 
when cold winds or ram pro id. Such pirierthirr irnv rr- 
suit w the surviv d of the fittest It rcrnmlj kill* the wnk- 
lings, liui It also umlcrmmcs the conuttuin'ii of the stn»ii^*nt 
clucks 

nxposmg voung rhicks to cold winds .iiul r.un n n<M .idr-pim.' 
Nature’s incthmls, .is some would U ivr us helirsr In a st ur 

ofN.iturr flmks.arc not hvUhn! in the winter. .-imlthrpMdtr^. 

man cannot afford to w.aii «md ihr n miral h itchm,' 
he w keeping poulir> r<»r .i hsirg 
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Cliicks should not be given range at a certain age, but when 
the weather is favourable. Cold alone will not harm them, pro- 
vided they know their way back to the warmth ; but cold winds 
and heavy rain will soon chill them, resulting in heavy mortality. 
A higli proportion of the survdvors, also, will not prove profitable. 

Chicks must be under control when outside. The runs 
should be comparatively small, and the lower part of the 
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FIG. 116. — B\BV CHICKS ON GRASS RANGE 
This picture shosvs the keen, alert appearance so typical of healthy chicks. 


fencing should be boarded up, or fitted tvith galvanized metal 
sheets to give protection from wind. 

On the first few occasions when they are given a run it should 
be of short duration, and the attendant should stand by in 
readiness to drive them into the house when they have had a 
fe\v minutes outside. This should be done until he is assured 
that they know their way back. 

Care should be taken to provide a suitable run-up to the 
pop-hole. A single board is not satisfactory’, because the chicks 
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may congregate under it, and so get dulled. A thrcc-dded 
ramp is preferable, or e\ cn pieces of turf. 

Later m the season it is essential to pro\ide the diicU uith 
shade. W/iiic reasonable c.vposurc to sunshine is Ncrj bene- 
ficial, one can easilj c chid^ too much ofa good thing.’ Un- 
due exposure to the blazing Jicnt of tlic sun is \cr) injurious 
It retards growth, causes loss of condition, and consetjucntlj 
lowers the bird’s resistance to disease 
No difficulty svill be experienced m providing slndc. A 



tirti llUtr* rBn.'rr 

HG 1 17 — ARr A VFRV co\vr~MrsT roRM or rr^rivo 
WIllRF Ciurxs ARC Rl VRI i> ov RA\er 
TIju run h*t juat bem extended Sotr Iwn-r the c) »tLt t a\r farm tJ rwn tf <• 
m 1) c run 


feu sicjj .attached to the wire netting nr to stilrs flmr/s 
in the ground will iMU.in) l>c lulficient for the purprue, nr 
.a light framing nn> lie covcrctl with wrls nr short bmnehn 
of trees W.iiilc hunllcs arc usrtl on a ntimlter of fimu. 
both for pmlcction .agimu winter VMtids and uimmrf 


sun , , r 1 . 

AVrra im; t/r htifi F«r nnn> yem the reno. d of the Inter 
al frequent inlenult «.i’ rcfonuiiemlnl hrerit mere. 

* . . ..r ......t.....* In vn-t. i*f n-«^r 


imwlnlge, hout^er, th.s eouoe .. n<. I .user j..h.K-.urrl ( 
the eontrun. i-rov.de.! the l.t.ee Vee^t.!.^ .■>, d ,ule,l , t 


tbrc.iU <»f nKCtdiom. 


In view of p*r«eiji 
On 
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occasionally, in normal circumstances it should remain in the 
house for die full brooding period. Some put a new batch 
of chicks on old litter after it has been heaped up and allowed 
to heat, but the writer docs not favour this procedure when 
rearing pullets. 

Nevertheless, the deep or built-up litter principle can be 
applied with advantage to chick-rearing, even though Iresh 
litter is used for each batch of chicks. 

It saves labour, but of even greater importance, it gives the 
chicks an opportunity of coming into contact with certain 
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FIO. 118. — DULL rviis, DROOPJN'C WIN’CS AND LOOSE FEATHERLNO 


SHO^V THAT THESE CHICKS HAVE RZCEIV'ED A CHECK 
These symptoms arc commonly assoaated Vkith coccidiosis or a chiU 

diseases likely to be present in greater or lesser degree w'hen 
they go on range. Thus they arc able to build up their resist- 
ance. In other words, the dceper-litter system tends to provide 
a sub-lethal dose of disease. 

Sanitary measures in chick rearing can be carried too far. 
If the chicks are protected from all infection, heav'y mortality 
may occur when they arc moved to a normal environment. 
Coccidiosis is an excellent example of the value of sub-lethal 
doses of pathogenic organisms. Built-up litter also furnishes 
vitamin B12 and its associated factors. 

It should be emphasized, how'e\'cr, tliat the proper applica- 
tion of the system is essential. Tlie Utter should be built up in 
accordance with modern practice and it must remain dry. 
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If it becomes a sogg>- mass then the condition is likcK to result 
in a serious epidemic of coccidiosis and probably colds. 

Throughout the brooding period iJic chicks should be kepi 
under close obsers'ation. Tlicy should be carcfullj inspcctctl 
p'crj" day. Chicks that arc weakly should be tlcstro)cd; 
indeed, clTicicnt culling is one of the most important phases of 
this work. There is much inith in tl»c adage th.ii “.a good 
rearer must be a good killer **. He w ill not be a good rearer if lie 
allows sentiment to interfere with his judgment of chick quality. 

The weakly chick is easily rccognircd. It lias a sail c.Nprcs* 
sion, its wings droop, and it spends most of its time in llic warmth 
of the brooder. A cliick of tliis t^-pc should be killed at 
once. It will rarely reach maturity, or if it sur\i\cs it will not 
be profitable. 

As the chicks grow larger fccding-rrought should hr f>ro\ ule<l, 
care being taken to use troughs of cfllcicni ilcsign. 'J’hc tem- 
perature of the brooder shoulcl be progrcssis cly rcducctl until at 
about six weeks of age (he clucks ha\c no artiflci.al heat, 

Jl'/aninj* the ChteKs. Acttml wcaning*timc clrpcnds not only 
on weather conditions, but also on the type of bouse cmplo>cd 
for the growing stage. If the chicks arc to be transfcrrctl from 
the brooder-house (o night arks, it is advisable to ttsc the 
brooder without artificial heat for a week before moving them, 
and it is alwa^'s wiser to dcl.iy the move for a week or two 
rather tlian nsk chilhng the voung birds. 

On (he other hand, if the) arc (o he houwl in solid'lh>or 
houses the) ma> be movctl at an earlier age. 

CaTT)-on Brooders. On a large number orkirms the chirks ilo 
not occupv tlic liroodcrs for the full hro<*<Iing pcriml; initcad 
the) arc mmerl to carr)-on brrMKicn at ilircc to four weeks 
old. 'I his procedure has the rirrct of doubling the caparitv 
the brtiodcr-housc. Moreover, c.arrv-on Ijrnoden nfim provide 
more suitable conditions for chicks of this . 7 gc linn th'^wr nvrrJ 
for younger birds. Ttic) have more frnh air .anti clliow iwm. 

Carry-on broovlcrs comist of a metal r.aimpv with hurritanr 
lamp beneath Some reams smjwml thcc,ino}>) frntn the rrv-f 
of the home, and after the chirk* have l>crn in the h^^m^ f «r a 

««l.rai<cilwcllclc.irnrilirni-r<lunni;l!r<l.). 

Othrn me n mtt.il nr wTmlen "it 1 a l.'mUt ..f 

llanncl lieiie.tlli fAetl lliM il jmt I'-wliei ilie Imi) . I.nl 
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Curtains are not usually fitted to this type of brooder. If they 
are, they should be tucked up after the first ^veek. 

Where a small laying-house or section tliereof is available a 
temporary carry-on brooder may be made by attaching sacks 
to the edge of the dropping-boards and suspending a hurricane 
lamp below the latter. A slatted or wire floor should be used 
in the brooding-section. 

When rearing in battery or tier brooders it is customary' to 
move the chicks when three or four weeks old to cariy'-on cages 
or hay-box brooders. 

Cariy'-on, or cooler cages, as they are often called, are 
usually of metal construction with welded or woven mesh 
floors. They are commonly built in four tiers. 

No artificial heat is provided in the cages, but they should be 
housed in well-insulated buildings. On some farms the carry- 
on brooder rooms are equipped with space heaters which are 
switched on during severe weather. 

Hay-box Carry-on Brooders. In recent times carry-on 
brooders employing the hay-box principle have become very 
popular, and they are now in use on farms in all parts of the 
country. Since no artificial heat is provided, there is no risk of 
fire, and they effect great economy in labour. 

The hay box, for forty to fifty chicks, is usually about 36 in. 
square, 14 in. high, with the corners rounded off with a metal 
or hardboard strip 9 in. wide. The floor is of |-in.-mcsh wire 
supported by battens. Battens are also fitted over the metal 
or hardboard strips, and on them is placed a hessian bag lightly 
stuffed wth hay. The hay-bag canopy is usually 9-10 in. 
from the w'irc floor. The latter is about 3 in. from the ground. 
Some prefer to cover the batten frame with hessian and place 
JonseJwy oxt topxalhcr than ba^ of bay. The amount of hay 
can thus be regulated more precisely, and weaning is more 
progressive and gradual. Others use paper meal bags without 
hay. 

No specific provision is made for ventilation beneath the 
wire floor, since the normal xmevenness of the ground ensures 
sufficient circulation of air. 

The brooders have ventilation in tlic gable-ends cffccicd by 
a few 5-in.-diamctcr holes or a triangular aperture about 
3 in. X J in. to apex. Tlic nin attached to the hay-box 
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secUon IS usually about 6 ft X 3 ft , the whole fornung a fold 
unit about 9 ft X 3 ft 

Some hay-box brooders have no built-m food troughs either 
in the brooder or run section A 3-ft trough may be placed 
along one side of the hay-box, but clearly the feeding space is 
inadequate for forty to fifty chicks Hay-bo\es with additional 
troughs fitted on the outside principle on one side of the run 
are preferable 

Brooders should be moved to fresh ground daily The 
grass must be kept short Chicks are taken to the brooders 
when three to four weeks old The hay-bags are usually 
removed in the course of about a fortnight, but this will depend 
on the weather. 

In normal circumstances the wire floor should not be 
covered with htter even when the chicks are taken to the 
brooders m cold weather If the ground is very uneven and 
the weather severe it may be desirable to use a little straw on 
the floor for a time. 

Where economy of reanng ground must be considered, hay- 
box brooders may be used as static units Tor this purpose 
they may be raised to table height, preferably over a concrete 
yard, the run section being fitted with a wire floor suitably 
supported to prevent sagging In this case the brooder floor 
should be httered for the first few days More commonly, 
however, when so used, the units are placed on low vsalls of 
concrete or brick which provide a droppings pit Walls are 
usually about 12-18 in high, and since they effcctivelv bafllc 
floor ventilation, it is unnccessarv in normal circumstances to 
litter the brooder floor. 

When the chicks are about eight to nine weeks old they are 
tak p T ) from hay-boxes to arks, rai^c shelters or solid-floor houses 

The hi) -box proper may be used mdoois, the chicks having 
access to a section of the house When so used the v crtical 
battens of the corner framing should be extended | in to raise 
the brooder from tlic floor and thus provide ventilation 

Hay-box Rearing Units As Inj-box brooders cost about 
they represent much idle capital if the reanng 
season is a short one In order to e/Ttci cconom) in housing, 
brooders tint can be rcadil) converted into rearing arks arc 
available. 
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It is impossible to describe the dincrent convertible brooden, 
but the same general principle is common to ail. 

One consists of a lo-ft. X 3-ft. fold, 2 ft. 3! in. to cates. It 
has a sliding, curved roof of resin-bonded pitvtood. ’nie 
first section, with temporary- panition, comprises tlic liay-lmv. 



llitt ha>>txjt tranni: umi Mith iti rrnin\a1>t<' fiUinci tht! | ini{>r>n ««ilt tt 
elm 1* fnrril 3 | wrrlt <»f ■?«* I«» ptunt • f lay 

the centre section, a covcrctl iKitled flcxir n>n anti thr iliut! 
section an ojrcn Rrass run. 

When the chicks arc 5e\cn tn right urrls old, tlic Inwlnix 
fittings are removetl, the wire Hwr rrpfarcti hv a stilted 
and the paritiion tnoxed to the end of the erntr.d irrilon, (hut 
doubling the roost arr.i. At this stage thr p^ipdioje in th'- run 
is opened to gi\r the gnmers free range. Liter the piniiu.n 
at the end of the slatted-rtoorsecli’on ran Ik- rrmoietJ. 

Wlien chicks are taken from the tn»rKlrr nr earr) -on hrtKxler 
to a Imusc witii a inhd floor, ilalled or ...tr framr, 1.. 
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Tablt 24 

Uremic eizht of PouUtj at Different 
Data from National Institute of PouUty Ilusbandn (/. 93 ^ 
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difference betivcen breeds in the early T 'ibo vinCi 

ivith the strain, but the greatest factor of tU 1 tne ifod, 
composition, physical condiUon and pnlatabih >, '^^sumnig, 
of course, that environmental conditions do not ictird thf 
chick’s development 

Each of these factors has a marked effect on growth, ard 
mil be discussed m the chapter on feeding 

Table 24 shows average live-v\ eights of different classes of 
stock at specified ages obtained at the National Institute of 
Poultry Husbandry (1956) 

Table 25 shows the approximate weight of food consumed 
and time required to obtain ccitain average live-weights 
Lippincott suggests an easily remembered scale which lor 
light breeds is sufficiently accurate for practical puyoses 

This gives the food consumption for 100 chicks as 10 , 

the first week, 20 lb during the second, 30 dunng the third 
and so on up to too lb dunng the tenth week, vv len an e\ ra 
5 lb of food per week should be added for each lOO chicks up 
to twenty-four weeks 

His table is on p 306 ^ , , , 

In round figures it can be reckoned that lOO heavy breed 
chicks mil consume about ll cwt of food in the first month, 
3I cwt in the second, 5 cwt m the third, 6, cw in 
and n cwt in the fifth month, a total 0124 cwt 

A pullet will consume 25-30 lb of food from day old to 
point of lay — five to five and a half months o 

Heavy-breed pullet chicks should weigh a out lo oz a 
wceU old, .8 02 at sm weeks, 26-28 02 at eight weeks 

Heavy-breed cockerels should attain an averag . ^ 

about 7lb at 12 weeks, 5 5^ 'b >6 live ueiglit) . 
heavy-breed pullets 25-3 'b und 3 i -4 lb K ^ 

These may be taken as fair average figurm, but >h2tc is a 
wide difference between individual strains and even batches 
the same strain , ^ 

HaUhmg Dates The table poultry ort nerTod 

practically all the ) ear round, except possi V o 

m early summer enmf' 

The egg producer rarely follows this 
with large battery plants have consignments of chicks 
monthly intervals throughout the >ear 
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Table 26 


Food Consurnptton of Light lirtid Pullets {IJppincott) 
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‘ TIju fonnimponn mav l>r nprcini of finMlau quality aif W 

Februnr)' to April inclusive n the ini«i jjopul.ir b.tlchint; 
season for the bulk of the pullet rrplaccinrnl slock. Frbruars- 
•and Marc!i-!».alclir<l pullets bcinR in keenrst cictnand. 

Hut an incrc.isins* number of prixbtrcrs purclune a pro* 
portion of tlicir chicks in Nosnnbrr and I)rce»n!)rr; in ftet, 
sonic hasr their largest intake at this time. 

During recent scan cqg pners have fistmrrd prr-Cdiri'tmas 
hatching. Under iniensivc ssstemt of housing .\’o\rnd>er 
DecemlKT-hatched pullets have !>rrn more pro!ii.ibJr titan 
spnng'batched birds. 

\Vhether or not .lulumn'liaichevl pullris will ctniiitni'- tf» 
Meld the grratest profit s'lH dej»cnel on tlevelopirmti m the 
Industn. Present trends indicate that wish the %uuk to 
intensive rneihods egg prices will nos show the 
diflicfcnrrs of the pvst, although if n verv inipr.duhV il.ai 
uniformity vsill l>e «!ji.nnfd. 
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Autumn and \\ inter egg paces arc liLel) to remai’" Lighcr 
than those of spnng and summer 

The prejudice against very early hatching t , d* ring the 
closing months of the year, is due largely to th'= fact that these 
birds commence production comparatn ely eariv in life, they 
usuall) lay a larger percentage of small eggs than their sisters 
hatched in the spring, and they may moult in the autumn or 
early mnter, sshen eggs arc realizing their highest prices 
Early-hatched pullets always mature at a rapid rate, and 
will often be in production a month or six weeks earlier than 
birds of the same strain hatched in the spring, but this rapid 
maturity is not necessarily associated with lack of body-size, 
pro\nded the birds are well reared 

Egg-sizc and body-size are inherited characters Waters 
(1937) found that although early-matunng birds hid smaller 
eggs at the start of laying than those maturing later, it does not 
follow that the latter’s inherited egg size is greater than the 
former. At ten months of age, by which time both types wi 
have attained final body-weight, the early-maturing ir s wi 
be laying eggs as large as the later starter Birds that a an 
early age grow very rapidly up to the date at which production 
_ commences, but their body-weight at ten months is approxi- 
' mately the same as those that mature later 

All early-hatched pullets do not moult dunng the autumn 
- or winter Individuals ivithin a flock continue to lay, and it is 
possible by selection to build up a strain in which the incidence 
of winter moulting is low , 

Management, However, has considerable influence on tl 
moult If the birds are liberally fed on “ .f, ^ P' 

quality, and kept on an intensive system aruficial S 

Lploycd (starnng for a short penod : 

moulting may be avoided or at least delayed " 
able conditions, not more than about ncnallv 

hatched pullets should moult, and those which do so usually 
moult very rapidly But out-of-season 

extensive and prWd'fthe birds arc mismanaged Arnfi^ 

lighting IS essential to secure maximum returns from this class 

*^There is no doubt that as a general rule, late 
end of the first week m April is the best time to hatch pullets 
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of the heavy breeds for maximum winter cgi; production aiui 
minimum risk of moulting in the autumn. But the more 
prolific strains mature rapidly, and there is in fact little 
dirfcrcncein rate of maturity between tlicm and the light breeds. 
Strain should therefore be studied. 

Light breeds and crosses should be hatched from late March 
to the end of the first w eck in May. 

However, it is rarely possible for the commercial man to 
have all his chicks at these times. When he cannot do so lie 
should start earlier, mthcr than prolong the normal rearing 
50.1500, because late cliicks arc not .to satisfactory as those 
Iiatclicd early in the sc.ison. If, therefore, he must have some 
of his chicks early or late, he stiould clioosc tlic early chicks. 
LatC'hatchcd cliicks rnvarialdy mature slovsiy, and arc far more 
susceptible to disease tlian their carltcr-lintchcd sisters. 

Xo\cinbcr-Dcccmbcr-hatchcd pullets will st.irt l.ising jn 
Apnl and Ma>, and kept on an intensise sjstcm ssilli .irtificlal 
light employed from .\ugust onwartls, it should be possible to 
keep the majority of them in l.iy until the spring or cnrlv 
summer of the following >car, when the) should he sold. 

Man> commercial prodticcn with battery and derp-Kiicr 
plants now adopt this pUn. 

and Gro’ulh. While ariifici.-il liglit is now widely 
emplosed in some slegree for .ill classes of jH)uhr\‘, light sloes 
not, per se, promote growth, except in far as it enables the 
birds to consume sufficient food to sustain m.iximum gro\\th 
rale. 

Thus for table-chicken prtKiiiciion in intrnsise winilowless 
liouses artificial light is resinctcsl in duration .ind inirtwits in 
amounts which promote rc'i and growth, diwDurage sires, but 
allow .ndcspiale feed intake. 

Provided piillri cIucIj rrarcsl for l-iviiig have sufheirnt light 
hours per <la\ m which toconsiimr the amount offiKxl nrersvuv 
for nonnal growth .1 minimum of eight hours - no lorful 
piiqvne will l)e orvrd 1j> m.Mnt.umng .1 longer dn length. 

Pullets r<arrd muler a constant dinn-du rnvimntnrnt grm» 

.IS ntpidh aiul maiurr m (Ik- «nir agr .n pulVt* fr.uril nndrr 

a comtatii long-da\ rnvnonmrnl. 

Suhirct alw.iw to the mmirmirn light 1 Umg pjovu.rtl 
10 cnniir ,iil<-qu.nr fi.xl loinumplion, ii i. not the lUi Irr.-tl, 
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that affects rate of maturity but the change in the light pattern 
Thus, under natural lighting conditions early hatched 
pullets maturing as the da) length is increasing ':tart laying at 
an earlier age than pullets hatched in spring and summer, and 
are therefore maturing as the da^ are getting shorter 

This IS explained by the fact that m hile light does not promote 
groivth, It stimulates the pituitary gland, which m turn stimu- 
lates the ovary, thus accelerating the onset of Hying 

The effect of artificial light on laying stock is discussed in 
Chapter Twelve 

That It is the change of light pattern Uiat affects age of sexual 
maturity has now been demonstrated at a number of centres 
The influence of da> length has been studied by Morns and 


Fox at Reading University 

In one of the experiments earned out at tius centre (1950) 
four groups each of 150 Rhode Island Red x Light Sussex 
pullets hitched December 4 , I 957 . divided into two 
groups, one served as the control group and received natural 
daylight only, the other was given supplementary lighting to 
provide continuous illumination for the first \veek, therealter 
the day length was reduced by 35 minutes eich week to 14 
hours 5 minutes at 1 7 weeks of age 

Pullets in the control group began hying at 145 days old, 
those in the lighted group at 169 days old, a difference of 24 
days in average age at first egg The control pullets were 
about 5 oz heavier than the lighted group at 20 weeks of age 
But the position was reversed by the time the latter came into 
lay, and they started at once to hy larger eggs 

Light-restncted December-hatched pullets in fact laid early 
eggs of a size equal to that of Apnl-hatched pu cts o e si 
strmn The net profit per bird was increased in this instance 
by 75 by restricted lighting 

Moms and Foi (1958) reported that in a series of expe - 
meats begun in 1954 Rhode X Sussex pullets were hatched at 
weekly intervals from June 1954 to February 195 , . 

Chicks of each hatch were reared in natural diyliglit to 6 
weeks of age, when they were divided into two group and 
housed in a battery house, where one group reccned dail;ght 
only, the other a 14-hour day from September to AP"' ^ 
results again showed that rate of sexual matunty is increased 
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by increasing Icngtlis of day and decreased by decreasing day 
lengths. 

Thus it is not the length of day but the change in'tlie length 
of day tliat affects the onset of laying. 

In tlicsc experiments birds hatched in uintcr and reared 
under natural daylight conditions matured at 145 daj-s, 
svhcrcas those hatched at midsummer took 170-180— .t 
difference of four or five weeks. 

Colour of light is unimportant, provided it is of sufficient 
intensity for the chicks to feed well. But white light is the 
dicapcst. lather tungsten or fluorescent lamps may be 
used. 

For many )cars it ww thought that green and blue light wert' 
less effective than red or white. Carson, Junnila and Jbeon 
(1958, University of Connecticut) found no significant dificr* 
cnee in \*arious colour treatments. Their work did not confirm 
the assumption that certain colours were more cfrcciivc than 
olhen. 


All lighted pens in this r.\perimcnt, which was carried out 
with Septcmbcr-Iiatchcd clucks, rcaclicd <io per cent egg 
production at le.isi three weeks earlier than the iinlighled 
controls. 'J'hc lighted pens h.id a 2}*hour day from ijj weeks 
of age. All groups of chicks were reared under continuous 
fighting up to the t5(h sserk. 

There is no evidence that continuous lighting of chicks and 
growing stock, or indeed ori.ucn, is harmful. 

'Flic mailer orfcctling hours for clucks s\.as insnlig.nirtl at the 
Wsc lApcrimcntal Station in 1915 and iptfi. rcrsliiig <lr>’ 
masli of normal comjxisition three times daily n»r prrirHb ii|» 
to one hour for each mr.il pnncsl uns.ilisrartory. It irsiilinl 
m high mortality ami |>o«>r growth, Fcctlitig ^^s: limes tfiifv 
for pcrtwls of one hour for r.ar|j meal rr«iihal in mfirtalit) 
similar to that among chicks fed dr)* mash eHsh., but the as rr.i gr 


weight of the former chuks at eight weeks old was .ilxnit 170/., 
whereas that of the latter was .sIkuH g;, o/. 

From thc«c results it can l*e confidentls slaletl that uiif, 
dry iimsh feeding, it is sound |>r.sriire to all..w shirks free 
access to the mash." (lialntn, I*»l8 ) . . , , 

Fxprrimrms with wrl-msdi fertlmg shn»ed that frrtli.-g 
chicks three limn a das for siMs mmuin nt r.srh meal wa. as 
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FIG. 122 SEMNC UCIIT-BRCED CHICKS 

Light breed chicks are easily sexed when 3-4 weeks old The cockereb have 
bright red prominent combs and an aggressive apparance the p^JeU he 
combs rem*ain colourless and undevclo^ *i")J nlllC.? 
maturity This is a ^^’hlle Leghorn cockerel (UJi) {Right) is seen a pullet 
of the same age. 


effective as feeding six. times for thirty minutes or six times for 
sixty minutes or even ad lib. feeding. 

Separation of Sexes. Among light breeds the stxcs should be 
separated as soon as they can be distinguished, because the 
males are very precocious and tend to worry the females. 
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Light breeds can be sexed at three to four ^s•cchs old, when the 
cockerels’ combs arc beginning to develop rapidly and become 
red in colour. Tlie males arc longer in leg and Iiavc more 
prominent tails titan the pullets. Tiicy arc also aggressive. 

The pullets’ combs remain undeveloped and yellowish in 



F/o. tff3A. — A i(0«t;*jfADE rsFRA'KCD i!f:oonf n rot; 230 cincK*. 

ITjc eanopy should cfA-eml hijJi Inter er>t>vnr IimJ. T**i» 7y> VJit 
(lull emitter heaten thouM be fitted at >I>uv«-n. 


colour. Tlicy h.^vc shorter mils, iJic body Is rtiore rmiipaci and 
they h.ivc a shy disposition. 

l^cavy breeds can be scxctl at about eight weeks, when 
cockerels will show coarser lic.ads, liarcjie^s on bark ami wing- 
bows willt pin feathers, and short, stubby tails, 'lliry h.t\c 
stouter and longer legs than pullets, dcrj>rT voices, and ihr 
body is coarser and more angular in appearance. 

Tlic pullets have smaller, more refincti head*, llir fe.sther- 
ing is more Itjras'ard .and tftr f.i»Ys .arc ron>p.ir.amrfj‘ well t/r, 
velopcd. 'llic legs arc shorter and finer, anti the ImxIv h.ts a 
more symmctric.al appc.aranrc eomparrtl \sit!t that of the 
cockerels. 

Some breeden do not scp.ir.alc the srxrs. Yliry rear 
prospective stock cwkcrcls ssnih pullets. C>rt.iin!y th'*rr ran 
be no v.alid objection to this on the grt»uru!i that it i* im- 
natural. 'Jlie middle cottrsr it fosrp.ir.tir fhr trxrt, .nifl t»hr.n 
the cockerels are Itccoming jr^u.'tHy rnalur*- lo rnr. them 
a nock of hn» nr !.i)i»s puHrn. 'nii. i. j.irfri.rWr in i. n- 
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tinued isolation of mature males, which invanably leads to 
fighting and treading 

If cockerels arc reared togetlier an adult cock should be 
kept ^vlth them from a relatively early age He will keep them 
m order 



Photo Poultry Fcrmtr end Fa her 
FIG I123B — INTENSIVE REARING UMTS 


Threoticr rearing unus m a controlled enxnroiimcnt house Units hate wire 
floors 8 ft X 3 ft per tier o\cr 8 ft x 4 ft tlroppings trap's Each tier liouses 
50 pullets from 4 weeks to 10-12 weeks old when they arc mo\ed from these units 
to battery cages 

On thu farm chicks reared ui controlled en\ir<>nment houses ha\c a constant 
lo-hour clay from day old to 10-12 weeks of age when the dav length is reduced 
progrcssuely to 8 hours at "2 weeks of age Thereafter day length is increased 
20 minutes each w eek up to 1 7 1 ours maximum 




Chapter Eleven 


Rearing Gro^^ing Pullets 


When chicks arc removed from tlic brooders it is 
customar)' to refer to them as “growers ”, the tenn inipljitiij 
young stock from sK to eight weeks of age to about five months, 
when they should be placed in their permanent rju.irtcrs. 

TIic systems on which growing stock may be reared arc 
numerous. The system adopted should be suitable fiir the 
farm, because it is essential to take into account tJjc are.i .md 
quality of the land available if the most cncclivc use is to lie 
made of the ground. 

There is no greater mistake than to attempt free-range rcanng 
where there is insufficient land for tlic p»r|)ose, hccausr tins 
results in over-stocking, the most prevalent c.msc of imsatis- 
r.ictor>’ growth and epidemic diseases tint afllici )oung 
stock. 

Given land of good quality it is w-isc to reckon that cath 
growing pullet rearctl to ni.itiirily will require to sq. vd. of 
range, or, in round figures, aliout ^oo pullets per acre. Tins is 
equivalent to 200 pullets per acre if half the ground is lual in 
alternate )cars. 

It is, of course, possible to stock the ground hr.ivilv for 
several months during the nonii."!! rc.iring se.ison of spring .snd 
summer, provided all fcathcrctl stock are kept till the hnd 
dunng the winter months. 

Limed periodic.ally, judiciousK gr.a/cd b\ sheep or 
and used for appro\im.ucly six months l>rginn 5 ng iii ihr spring, 
about 1,000 growing pullets could be reared j>rr .aeie, vr.sr .vftrr 
^c.ar, on the s.amc grountl. 

But continued success will sirpriul on the quiht> of the tutf 

and Its nnnagrmrnt. . . . . r .1 

Free Range. The free-range sv'sirm is idea! f.r ihr brg*-T 
f:,rnH tint -ire nol >indul> r»iwnl, .m-l, i.l.of n. 

pcniiii tliis sj-Jitm *«• ‘ ' ' 
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FIC. 124. — STAFTDAKD NICWT ARK 
Arks of this type are in use at the National Institute of Poultry Husbandry, 
^e ark has an overall measurement of 5 11. X 3 ft. 6 in. and will house 60 
chicks at six weeks old or 30 puUels to maturity. 

The ark is built of 2-in. X »-in. framing claa with exterior quality 6-mm. resin 
bonded plywood. It is mounted on 5-in. x 2-In. skids. There is a sliding door 
in the rear section of the roof. The slatted floor slides from the rear of the ark 
and rests on the skids. There is no droppings board. The run (to x 5 x 2 ft.) 
is used for five days only after first transferring the chicks to the ark. Thereafter 
they hasx free range. 
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pullets, particularly birds that will eventually tal-c their place 
in the breeding-pens. 

If the benefits of free-range .ire to be secured, it is esscnti.il 
to have an .ibund.ince of ground lh.it c.in be re.scn ed cichuiielj 
for young stock. No .adult birds .should be kept on it .it .my 
time, while it is desirable to have alternate rearing ground 
available. 

On general farms and the I.irgcr pouhr>’ farms pullets arc 
frequently reared on temporary lei’s; iluis the birds take their 
place in the farm’s rotation. 

It might be supposed that the above recommendations cany 
safety-first measures a little too far. It is true that on mans 
successful farms range rearing is pr.acfiscd on comp.iratisely 
small acres, i/iat alternate ground is not available but fberc arc 
many farms on which serious trouble J»as arisen because ihr 
same land has been used sc.ason after sc.ason. As a matter of 
prudence the poultr>’-man should have fresh ground avttil.nble 
for ills young stock. 

The rearing-fields should he pmtcctctl from the north and 
cast winds. Land sloping gently to i!ic south is ideal, par- 
ticularly if it has a few trees or hushes to provide prf)iectlon 
against the hot summer sun. 

Orchards are excellent rr.iring-grounds, ^inre ihq* pmtiflr 
shelter for the birds, wliich consume large rpi.mlities of in- 
jurious insects. Ilc.ivy storking should bp .woidetl on aicmini 
of the high nitrogen content of the manure. 

If the fields arc devoid of nattiral protection, then it is wise 
to erect galvanizcd-iron sheets, hurdles or oilier screens tfiat 
will give slicitcr fmrn the winter wimis and summer sun. 
Straw b.dcs arc useful for this purjwse. 

The night ark, for so long pre-eminent .imong range hnuiing 
for growing stock, is now clmllengeti by the r.mgr shrlier; 
indeed, the latter is widcK cinplovcsl on farms in .all parts of 
the countrv. 

The so-c.al!e<l Sussex ark is »su.nU\ alKiul fi ft. - 3 fi . 'si?h 
slatted door .md full-spm iwL «he a{>r\ .>rt h.u. as iu n-im^ 
implies, an apex IO^^f firing fnnn Mel. 

Croat care mu*t l>c t.aleri to avoid thllhn.; sriim voun/ I’hib 

arc movetl to arks c.arly in the season. 

Mans sujjiend a Immeanr lamp in each ark f >r r? »J ' 
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first week— depending, of course, on the age of the chicks and 
weather conditions. This not only takes the chill off the 
atmosphere, but also induces the birds to spread themselves 
over the floor instead of crowding in corners. 

Also, in very cold weather the slatted floor should be covered 
^vith stra\v. The birds will gradually scratch this through the 
floor, but by that time it will have fulfilled its purpose — namely, 
to make the change from solid to slatted floor-housing less 
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FIG. 125 A FLOCK OF CROWNG PULLETS HOUSED IN SUSSEX NIGHT 

ARKS 

The arks are ^^ell spaced and arranged m order!)' fashion 

drastic. Failing straw, the floor may be covered with sacks 
turned up in the comers of the ark to provide ventilation. 

Jf jf J5 df-dred to move chicJLs about four ivpcks old to ark^ 
hay-box principles may be adopted. A liay canopy can be 
made by fixing hessian cloth (sacks) to hooks or framing a 
suitable height from the floor. The framing should be covered 
with hay, the slatted floor with hay or straw% 

Much overcrowding occurs in night arks, either because the 
pouIlr>’-man fails to rc.Tlizc that healthy joungsters grow at a 
rapid rate, or because the arks arc placed too close together, 
resulting in overcrowding in some arks while others contain 
only an odd bird or two. 
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The number ofbirds housed in an ark is a mailer that must be 
left to the discretion of the rearer. He sliould consider the 
birds’ development and the ucatlicr. As a guide, houc\cr, it 
may be staled that a 6-ft. x 3-ft. ark will accommodate up to 
seventy cight-uecks-old birds, fift> at three months old, 
thirty-five at four months and thirty from four months to 
maturity. 

It is not suggested, of course, that each ark should ha\c its 
full complement of chicks at eight weeks old, the number being 
reduced as they grow. Such practice \»ou)d complir.ite man- 




Ln!r« ktctwhir itrKk <m rar>i;<? «rr RTa«*rt! mwI Iqil fn i/ tf' 
same acr, thr> rremU toRritirr at frrtlmr t«fnr an I \i«jnprr chirVi i r t 
have »hrir fair Uiafc of iIk" ftwxt, 

.iqcmcllt aiul .uUl lo ils co^l. Arl', anti indcctl al! tdllrr tjltnt 
nfKrnwrrs' Iintitcs, tlioiiltl have llir nuntlK-r ofrhirlLt tliry will 
romrortabl) arrommrxlalc up lo ilir aqr it it i>rn|y>'ri! It. 
transfer tbcm to tlicir permanent quarters or lo tell the bin!' 
at fp’owinit stoeb. 

Niqbl arbs sbmibl be tpaccil al lean to \anit apiil in one or 
more files, facini; the time direelion. 'Hie railbrr ilire ate 
placet! apart the licller, as far as the stwb it nmrernesl. iinre 
the erealcr the distance llie smaller the tisb of cross, bn.-, but of 
coune it ssnnid nni !«: reonomie n. bice ibrn. l<.o ...dels 

scallrrrsl alKiul the firm. 

On mtne farms the arbs nr iear.ns.; b..s..es .ate phce.l ... 
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groups or so-called compounds There is no valid objection 
to this method, provided the birds in each group are of the 
same age and the total head of stock in each group is no greater 
than the number the rearer can keep under proper observation 
The groups should, of course, be sufficiently far apart to prevent 
their getting mixed, except for occasional birds which seem to 
possess nomadic instincts 

Arks should be arranged m orderly fashion with the object 
of reducing labour costs as much as possible consistent with 
good management They should not be placed indiscrimin- 
ately about the field, some facing one way, others another. 
This would result m much unnecessary labour in routine 
management, and almost certainly in the course of the season 
the attendant would overlook one or more .arks occasionally 
The birds may then be confined for the whole day, or, if the 
oversight occurred at night, they may be killed by foxes 
When the arks are arranged m rows this is unlikely to happen, 
since before leaving the field a glance down each row will show 
whether or not each ark has received attention 

In order to ensure uniform distribution of stock, food and 
water should be provided close to each ark This will en- 
courage die birds to keep to their ow n units, instead of crow ding 
into others, though in practice mixing of flocks to some extent 
IS almost inevitable It ivill not, however, become serious if the 
above-mentioned precautions arc taken 
The Range Shelter. The range shelter is preferable to night 
arks This consists of a senes of perches under a low apex roof 
The sides are covered with i-in mesh wire netting, widi a wire 
door in each end A wire floor is an advantage 

Some shelters arc without perches They are fitted with 
slatted or wire floors raised 6-9 in from the ground 

Construction'll details of two types of shelter are given in 
Chapter Nineteen 

Shelters, however, differ widely m design and generil con- 
struction Some consist of a shelter about 8 ft x 4 fi with 
wirc-covcred front and end sections, the back being boarded up 
or covered with a giK inizcd-iron sheet Five perches maj be 
fitted about 1 ft 3 in from the ground on each side of a central 
door 

Others provide much greater protection, three sides mi> be 
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boirded or fitted with removibic pincls, onl) the front of the 
shelter being covered with netting Shelters of this tj-pc Inve 
all round ventihtion under the wire or shtted floor Some 
arc fitted ujth droppings boards 
Clearly chicks can be moved at an earlier age lo slicltcrs 
which provide ample protection than lo those of the open- 
sided type, but as a rule it is madv isaMc to put chicks under sc\ cn 
or eight weeks old in them, cspcaallv those with open sides 
Range shelters ensure a fresh air life for the birds and prevent 
overcrowding Being light m construction, tlic) arc casil) 
moved, and provide perfect Iiousing conditions for growaiu: 
stock 

Before moving the chicks the sexes should be scparatwl 
Cockerels intended for tihlc should be set aside for rattening 
Their management is discussed in the chapter on table poultn 
Cockerels destined for the breeding pens sliould, like the 
pullets, be reared on free range wherever possible, aiul their 
management should be prcascl) the same as tint of the pullets 
Chicks should be carcfulK selected when taken from the 


brooders Onlv those of first class qualitv should he reared 
for lading Clucks liclow standarti ifconsidcrcrl ofsufncientiv 
good quaht), should be fattcnal fiir table, but in> birds 
obvioush stunted in growth should be dunnletl In some 
instances where individual chirks have ever) appeannee if 
being health) , but arc a little backv' ard it ma> pav to put them 
with a rather )oungcr batch, since their condition is prtvbablv 
due to nervousness Placed with birds of cqu d development, 


the) mav make satisfactor) progress, but thev should be 
marked l>> leg ring or vvang band to denote their »ge 
Culling and grading when moving chicks to (hrir mrinc 
quarten is important work, bccauie it m rwentnl n> have 
uniform well-flcv eloped bitches of gTOVMiu, stock Hie 
pouhr) man who understands lus work vsill see that uni 
formilv is mamtainnl throughout the rearing periml He will 
keep the Inrtls under close olwerv ition, and cull tlmw that d > 
not keep pace wath their companions 

When growing stock arc first placet! in arksor r ther f 

rannc re innR I.omc i Itmi* rw, nin > fi. ire iirllii.c -ir 1 . i.llr. 
iliould lie erceieil to renfme llic liiii!. to tl r Mi.n.ti of i) i • 
roostint; qturtcre for tl.e f.nl few .1 >>< It. ll.e re ..nr , f • 
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three days they be familiar \\ith their surroundings and 
^\ ill go into the ark at night 

Slats or a strip of wire should be nailed temporarily to 
the front legs of the ark to prevent the chicks getting under- 
neath and so escaping from the run To give young chicks 
easy access to the ark, a run-up board, piece of turf or a bnck 
should be used for a time Chicks are easily chilled eirly m the 
season if they huddle in the run, because the> either cannot or 
will not jump up to the slatted floor 

If the arks are placed 20-30 yd apart the use of temporary 
runs is unnecessary In that event the birds should be moved 
to the arks in the late afternoon and confined to them until the 
following morning, when a food and uater trough should be 
placed outside each ark 

As a further safeguard against cro^vding, some breeders 
place coloured birds m one row of arks, white birds m another 
If the arks are spaced well apart coloured and white birds 
rarely use the same ark 

When housing m range shelters the birds should also be 
taken to them m the late afternoon, but the> can be confined 
for the following day, provided food and water arc available 
in the shelters 

The tendency for birds in units sited ratlicr closclj together 
to crowd in one or more shelten; is reduced when they arc kept 
in them for the day after the birds arc housed 

Another very popular type of rearing house is the portable 
solid floor colonj house wath perches This may be of simple 
lean-to or full span design, with sliding or lifting shutters in 
front and a floor-light at the back 

Many favour the colony house because, equipped with 
hover, it can be used for rearing from the day-old stage, and in 
due course the hover can be removed and the clucks nin on 
until they arc mature 

Thus a change of housing at six or eight weeks of age is 
unnecessary, and since the house is small and readily portable, 
the clucks can be moved to fresh ground daily if desired 
Some colony houses arc fitted with solid floors that can be 
replaced by slatted floors for the growing stage, and later on 
nest-boxes may be installed Thus some of the bmls may 
spend ihctr life in one house 
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Folding units arc quite suitable for grouing stock, and arc 
in fact used on a number of farms. The advantages of the 
s)-stcm arc discussed in Chapter Three. Tiicsc units, fiow c\ cr, 
do not provide free range, and it must be remembered tlial w here 
birds arc closely confined there is a tendency for them to 
acquire had habits. Moreover, the folding s>*sicm entails 
much labour. 



^Vh.•\^c^cr ivpc of house is uicsl for ranec»rcarine, it must be 
portable, and ii slmuld Ik; movcsl to fresh ground at frequent 
intervals tliroiighnul the se.ison. Ix.a\inij the house in the 
same position for long penosls, |»ossiblj for the season, deprives 
the bmls of the benefits of free range and creates the ronditlons 
tliat li.-ivc been rcsponsilde for ihr ruhire, or more correctlj the 
partial failure, of the ortIind<»x semidnlcnsivc iptein. 

Ihrtis do not ss-andcr far from Ihcir hnuiri, vsatb ilic result 
ihal iflliesc are not movesl the gniund in the virinil) n mrr* 
Stocked and .dmo«t devoid of grava, aslulr farther afield it n 
but lilile gr.azetl and in summer-lime ibe ^rm grtm’i 1 uig .ind 
rank. Surh conditions e.annot l>r dcsrr»l>esl as free r.inrr. vei 
the) .are commonlv seen ort potdin-fmns .as wrW .»» on nuacd 
farms The) are tbortmghlv bad for the birds .ami the bed 
Tlic po»ltr>-man ssbo .adapts frrr-ranc* rrrtI.f*U s! ouM 
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move tlie house frequently and keep the grass short. These 
are two of the many rules he must apply in the management 
of growng stock. 

Short grass is a valuable asset on any farm. The poultry- 
man should fully exploit it. The pity is that so many permit 
the rearing-ground to deteriorate into a series of over-stocked 
areas surrounded by long, prairie-like grass. It then becomes 
a menace to the health of the stock. 

Rearing Pullets in Confinement. Broadly, it may be said 
that there are two methods of rearing grouing stock: in total 
confinement and on free range. 

Free range, or the folding system, is recommended \shere 
sufficient land of the right kind is available; but thousands of 
poultry-keepers are unable to give their birds free range, or 
even to approach it. They have not sufficient land for the 
purpose. That being so, they should not attempt to practise 
the methods employed on large farms. Should they do so, 
they will almost certainly create serious difficulties. 

The man who is restricted to a few acres of ground should 
adopt fully intensive methods or rear the birds in straw, gravel 
or concrete yards. 

Nothing can be gained, and much may be lost, by rearing in 
small runs that will sooner or later become foul. There is no 
insuperable difficulty in rearing in total confinement, no 
problem that cannot be solved by the application of common- 
sense methods. 

But today intensive rearing is practised increasingly on farms 
irrespeedve of their acreage. It saves labour, losses from foxes 
and other depredators, avoids Aveather hazards and enables 
light patterns to be applied. 

Any house designed to accommodate adult stock in total 
confinement is equally suitable for growers. Give the birds 
an abundance of room, fresh air, an adequate ration and 
sufficient light, natural or artificial, and success, in so far as it 
is dependent on environment, is assured. 

Many failures have been due to ovcrcro\\ding. From eight 
to twelve weeks of .age floor-space equivalent to not less than 2 
sq. ft. per bird should be prorided; from twelve to sixteen 
weeks, qA sq. ft. should be regarded as the minimum; .and 
thereafter 3 sq. ft. per bird will be required for flocks of from 
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fifty up^\ards. For smaller flocks allowances should be 
increased by approximately 4 sq. ft. per bird. 

The abo\c figures refer to flocks totally confined on a solid 
floor, but economy can be cficcicd by the use of sun balconies, 
as already recommended for chicks. Sun balconies arc an 
excellent investment. They arc incxpcnsisc and enable the 
number of birds kept in a house to be increased by approxi- 
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Litter m'lnagement differs in no wa> from that advised for 
the deep litter system The litter must be crumblj — dry at 
all times, damp, caked areas, particularly liable to occur 
about the food and ivater troughs, must be avoided, if necessary 
by replacement of the litter at these points 

Dunng the summer months windows should be kept open 
day and night Wire doors should be used, since they wall 
assist in keeping the houses cool 

Ventilation must be abundant Lack of fresh air will 
quickly result in the birds becoming loose feathered, anaimic 
and debilitated It is the most prevalent cause of poor grois th 
under intensive conditions 

“ Growers ’ , m common with other classes of stock kept in 
total confinement, should have dry mash in preference to 
pellets, since the former provides more occupation 
Among all birds closely confined there is a tendency tow ards 
feather plucking and cannibalism, due in the mam to idleness 
Keeping them busy is the best prccauuonary measure, and dry 
mash will be of greater assistance m this respect tlian wet mash 
When the latter is fed, the birds quickly fill their crops and 
then spend much of ihcir time standing about It is while they 
are idle that the trouble usually starts 
For this reason an all pellet diet is not recommended 
although pellets may be given as a supplement The diet 
must, of course, be properly balanced for intensive rearing 
An abundance of feeding space is essential 

Given a balanced diet, it is unnecessary to supply fresh 
green food Thousands of intensively housed pullets arc 
reared without it, but there is no doubt that they relish it and 
It IS of V aluc in prev cnting v ices 

Cabbage, kale and other crops arc excellent, they should be 
fed in racks In summer short, fresh lawn clippings may be 
given m troughs In the absence of fresh greenstuff m winter 
roots may be fed, although, with the exception of ycJJou 
carrots, they do not furnish pigment for colounng the yolk or 
pro vitamin A 

^\ hile fresh green food 15 unnecessary if a supply is at hand 
moderate amounts can be usefully employed in rearing 
intensively housed pullets 

\ard Systems Rcanng growing pullcis m straw, pebble 
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and concrete yards has been practised for many jears on farms 

in all parts of the country*. 

These systems have long passed the experimental stage; no 
one need hesitate to adopt them, provided the yards arc 
properly constructed and the stock is managed efficiently. 

Yard area equivalent to 2i-3| sq. ft. per bird is adequate 
for units of 250-300 birds, but conditions uill be improved— 
and straw conserved— if a small part of the v*anl is covered. 
Covering may be cfiecled by extending the roof of tlic hoiKc 
section for 2-3 ft. 

House part should have an open front covered with wire 
netting. It should have a slatted or wire roost vsith a small 
littered section between roost and front of house. Total house 
area for grossing pullets need not exceed J sq. ft. per birth 

In normal circumstances about 1 ton straw vs ill be required for 
a flock of 200 pullets, but more may be needed iti a wet season. 

Yards must be well drained. Main Ijnrnrd in rearing in 
straw-yards arises from round-worm infestation. Sonic flocks 
arc severely affected by these parasites, and although the hinls 
can be treated, there is no practicable method of dealing 
quickly and effectively with contaminated V’nrds. 

In tile event of an oulhre.ak, xanls should be cleaned, drcMCtl 
with lime and left unoccupied for at least a >r.nr. 

Rearing on Wire or Slatted Floors. I*ouItr)-mcn \w>rk- 
ing on fuily intensive lines— as, for example, oixncrs ori.'i)ing- 
b.vttcr)- pt.mts— nuy re.ir the grov\ing stock on wire or sl.iitnl 
floors throughout. 

'Hus svstem is not one that appr.ih to die v>Tiicr, hut it nia> 
l>c adopted v>ith success provided the lurtls arc re.irctl in smsll 
units .mt! .ire not overcrowded. 

St.stic rc.iring units .are iK-ioming incre.isinglv |w>piilar, more 
p.iriicul.irl> for the purjxsw of rc.iring pullets for romtnrrri.-il 
egg production, ^ianv hirgc b.-ittcrv plants have re.iring 
sections cquip|>ed with nnits of ihii fv]>r. 

llie unit conusts of a slaticd-fl'wr lofoilng wefion alxujt 
6 ft. ■ I ft-, to vs Inch is attaches! a wire or >hl!rtl.fli*^»r cm rrrd 
run 12 ft. ' G ft. Of alKuii 16 ft. • Gft. mrrafi. 

RtKtf mav Ik* of the full-span or lean-to t)|>r. thr Hiirr l.-in:; 
nicwl commonlv .idoptrd. 1 «kI tmuglu arc fitiri! al-u g Kih 
fidrs of thr rtm. with .1 water Irough at onrend. 
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Roof IS usually about 3 ft. 4 in from the floor at the front 
eaves, falling to about 2 ft 8 m at the rear ea\es Floors are 
about 2 ft 6 in from the ground. 

A unit of the above dimensions uill rear sixty heavy breed 
or seventy light breed pullets to point of lay. If desired, nest 
boxes can then be fitted, when the same number of pullets can 
be run on for laying 

As a precaution against cannibalism, growing stock should 
be de-beaked when transferred to these units 



yholo r»vliry Famn and PtieluT 
FIO 126 c — REARING UNIT COMPRISING A SLATTED rtOOR ROOST 
SECTION 6 FT X 4 FT AND A WIRF-FLOOR RUN 1 1 FT X 
6 FT 

Each unrl \stll house about 50 puHcfs from «ix nccki old lo point ofla> 

Many use ordinary arks raised from the ground with wire- 
floor runs attached. The ark may ha\ e its normal complement 
of growers, that is to sav about thirty birds to point ofiay The 
run should provide about 1 5 sq ft per bird, e g , a 6-ft x 3-ft. 
ark should have a 6-ft X 8-ft wire or slatted floor run 

Some vs hen rcanng batterj replacement pullets house up to 
forty pullets per ark with a 6-ft X 8-ft run, moving them 
into batter)' cages at four months old This .irc.T is .^dcqu.^lc 
for birds up to this age 

The cage or battery s>stcm of rennng growing pullets is 
practised on some battery plants 

After the carr\-on stage the pullets arc moved to indoor 
vsirc-floor rcanng units, usuall) built in three tiers similar to 
la)ang batter) cages, in fact, some of the units arc convertible 
into la)ang baltcncs b> installing batten floors of conventional 
design. 
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Rearing units of tliis type cUnbr in dimensions and con« 
struciional details, but they follow* a common general plan. 

Rach compartment or cage may be 3 ft. >: 2 ft. Built in 
three tiers, a block of cages 30 ft. long will accommodate some 
450-500 pullets to point of Lay, i.e., 10-11 birds per cage. 
Actual capacity ^vill depend on the type of pullet. 

Some units arc fitted with power-operated cleaning and 
hopper feeding. Daily routine tasks required in a house of 
about 2,000 pullets can then be completed in a few minutes. 

It must be emphasized, however, that as in laying batter)* 
management, time must be allowcti for obscr\'ation of the 
stock, occasional handling of a random sample of the binls and 
for noting all those points on which their welfare depends. 

Management of Growing Stock. There is no doubt that 
good range conditions arc ideal for growing stock, but, what- 
ever the s)*slcm of rearing m.ay l>c, c\ cr)‘ effort .should be made 
to ensure that the birds make nonn.al gn>wtl». Any check to 
their development, from whatever cause atid liowcs’cr sligltl, 
must be regardcsl as serious, because tlicy never fully recover In 
the sense that such binls do not do so well as those th.it have 
made steady progre-ss throughout the rearing pcritKl. 

Growing pullets should l>c handletl periodically. This Is 
csscnli.ll in order that the rearer sh.nll know their condition; 
hcc.'tn then make the neccss.iry alterations in ferslingor rnan.nge- 
mrni if he fintls it unsafisf.irior)*. Hr should not conclude 
that .ill i» well merely liecamc the birds h.ive a healthy ap{>e.ir* 
ance .iiul lowrs arc negligible. 'Hiry may be under-w eight 
owing to under-fcriling «r other ficton, but, wh.itevcr the 
cause, it mint lie found .and rcinosrtl. 

In !>ot wc.ilhrr shade is oirritial. I>:>ng exjiowirr to the sun 
i\ most injurious. Ilir birds iKcomr ver)' distrev'etl, tliey bwr 
their appclitn, atul rf-mrf|tirmly growth is rriartlrtl. If 
naiur.ll shade is not .iv.iilablr, ihm it muit \yr providn! by 
other means. 

Insect |»csls .irc esjKci.sIly .apt to l>e iroublrvnfur In summer- 
time, sslien the)- brresl .it a rapid r.stc. If |}>r) cstaljliiJi 
tljeinselvrs they .ire j-'v^n prrsrnt in large nuftdiert, causing 
intense iniiatinn, prn enting tlse Inrsti has ing ptojvr rent, .iml 
if ret! mitet atr comsTTnetl. ««fling ihrir blw^l. SO'cl s»iSl n -r 
make satisfact«rv cs'swth if toitr.entrti b) r^teina! juradtrs. 



^ Rearing Growing Pullets J29 

At frequent intervals throughout the rearing season the 
birds should be examined for the presence o^hce the perches, 
slats and cracks and crevices of the house for red mites These 
parasites are easilj destroyed Blood sucking parasites arc 
most injunous, and there can be no excuse for allowing them 
to play havoc with the health of the stock — as the> wall do unless 
the simple measures for thar eradication are promptly applied 
Lack of drinking water is another cause of retarded growth 
Birds require large quantities of water, particularly in hot 
weather and an abundant supply must be assured Drinking 
troughs should be sufficiently large or numerous to hold at least 
one day’s supply, and they must be kept clean 
Drinkers controlled by a ball tap connected to the mam 
supply should be used wherever possible, even for nnge 
reared stock An automatic water supply is a great labour 
saver, and will raise the efficiency of the farm Capital so 
invested will show a substantial return 

In hot weather the troughs should be placed m the shade 
Much nonsense Ins been written about the alleged injurious 
effects of sun warmed water It cannot be injunous unless 
contaminated with pathogenic organisms Tlic object of 
keeping It in the shade m hot weather is not because warm w atcr 
IS injurious, but because cool water is more palatable and 
refreshing at such a time 

Tor precisely the same reasons it is desirable to take the chill 
off the water m frosty weather In the yvintcr months birds 
do not relish very cold water, they cannot dnnk it when frozen, 
and if Its consumption is rcslnctcd they will lose condition to a 
greater or less extent 

In the summer months close attention should be paid to tlic 
V cntilation of the houses A house that w ill pro\ idc good con 
ditions for the stock in wanter may fail m summer, unless the 
ventilation is made more abundant Tins commonly arises 
in the orthodox type of night ark During the late spring and 
summer only the wire door should be used, and if despite this 
the ark gets stuffy, more ndge ventilation should be provided 
or, failing tins the roof door may be raised by placing a stnp 
of wood under it 

Arks arc rcadilv converted into shelters by making the 
boarded sides front and back is shutters and hinging tlicm to 
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open outwards and upwards. Tlicy slioiiUl be held uj) b\ 
stout hook-and»c>c fasteners. When closed the shutters should 
fit well. Tlicy may be fastened with turn buttons. 



no. 127. — SRK ('OSVI iwios 

\rli ma» l>r ct)n\«tnl into t»> Attmt; luncnl linittm ahn? ili^ liad 

ami iiont 

Feeding the Growers. Change of diet sliould not coincide 
with ch.mi'c of quarters. Xfoving the hinlt to growers houses 
IS a stfcM f.icior, and the eflccl should not l>e aggra\ated hv 
sujwniujxjnng the stress of rcphactng a chicL vvitli .v growers’ 

iltrl 

(.lurk dtris shouhl ho frtl for .at Ic.ast a fortnight afirr the 
hifth .irr inn\r<l from the hrosnlcr houv or c.irr)*ou units, as 
the t.or m.s\ Ijo. ihit is iosi\ imti! thc\ arc at least ten works 
.ind prrfor.ibls ls%rl\r weeks oltl. 

ros> .idapt tins jxjlio, sshirli js sound fir two rr.vsonf. 
Not onlv IS tfic ilouhlc stress .ivrrtrsl, hut »mrr a cr>cridirrtt.st is 
commonU tncludrt! in chick dirts, the birds h.ivc the ptotccihm 
of thr drug during ihr r.irls |Knt‘bTTw«lrr |>crif>d ssl.ilr tlir) .atr 
sull suwepuh’c* to ciKTuliom 

Some rearm sshrn changing the dirt at tlii- ro i3»s\rrks-oM 
si.»gr inttiKliKc .1 li\m’ diet. Ilirs df» not frod rrowm’ 
dirtv, .in' ' dihiiinn ” <*f lisrn* slirts ihit ini) Im* r.^instrs 
lioing cjfrctrd In forslmg rr.iin. *lh:s pfKotltirr wji adfip'rt! 
In iho wTitrr niiri\ \rari ago- loosfit g and f!>.*d ^'xtjpr arc 
suuphhod. 
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Tlic nutritive requirements ofgro\ving «rd s^ock do 

not differ \Mdcly enough to justify the use o^speciJIy com- 
pounded diets for growers. 

For growing stock reared in total confinement dry mash 
feeding is advised, the mash being consUndy available 
Grain may be fed in addition provided the mash is suitable for 
feeding wath it Some give a light feed of gram n the morning 
and a heavier feed in the late afternoon, others r a\ give a 
supplementary feed of pellets Gram fed in the litter wall 
help to keep the birds busy. 

Completely balanced diets provide sufficient calcium, there 
fore no calcium gnt is necessary If the diet is likely to be 
deficient in calcium, oyster shell or limestone grit should be 
available Insoluble grit (medium grade) should be supplied 
either ad lib or if preferred at four-week intervals 
When the stock is reared on good-quality range there is a 
w ide choice of feeding systems, all of which mav be relied upon 
to give equally satisfactory results so far as the quality of the 
stock IS concerned The rearer should select the system which 
he considers most suitable for his purpose, and he should keep 
to It unless expenence over a reasonable period indicates the 
need for modification 

On range, all-dry mash, wet mash or pellet feeding may be 
adopted, and foods in each of these forms may be given wath 
gram Expencnced rearers have their favourite methods, and 
advance a variety of reasons for adopting them Success 
depends on the man, not on the system 

If dry mash is preferred, the mash is usuaUy fed ad bb , vuth 
perhaps a light feed of gram in the morning and a full leed in 
the late afternoon If wet mash is fed, it may be ^ ^ 

crumbly condition as the first feed, witli gram m t e i ternoon 
Provided liberal helpings are given, two meaU per day are 
sufficient at this stage 

Pellets may be fed adUb , with or without gram, or the young 
birds may be given a measured quantity of pellets dail>, gram 


being given m addition , 

Dry mash or pellets in conjunction with gram feeds arc the 
tuo most popular methods offecdinggrowers on range, large ) 
because they are labour-saving All gram fee mg is easi 
during the spring and summer months provided the range 
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adcquiic m quantity and qualit), but cannot be genenliv 

advised unless conditions arc exceptional!) favouniblc 

On range it is niturall) assumed lint the birds will con» 
sidcrabl) supplement their ration, and therefore the question 
of feeding a ration complete in ever) respect docs not assume 
so much importance as with birds reared in confinement 

During sprang and summer on good-qualii) range there 
should be no dcficicnc) of proteins, mineral matter or vitamins 
because m normal circumstances stiflicicnt will be fumislicd 
b) grass, clover and insect life to compensate for an) dcficicnc) 
m the ration In a hot, dr) summer, hovvever, when the grass 
gets burnt up and few worms and grubs can be found, there is 
some nsk of the ration failing to supplv all the requirements of 
the birds In practice the greatest danger anses from lack of 
vitamin A If therefore there is a shortage of grass, the nlioii 
should include 5 per cent of a good sample of dned grass or 
alfalfa meal 

The birds* appetites should be noted at all times Sliould 
the) tend to flag in hot weather, a slight .iltcralion in the com- 
position of the mash ma) be sufficient to restore them If 
dr) mash is fed, a small feed of wet mish at muldu will be 
much relished, while the birds will often ronsumr grcedilv 
gram tliai has !>ecn soaked m w ucr for iwcniv-four hours All 
these arc inattcn for the coiwidcration of the attendant Me 
must studs the condition of Ins birds and the ciixumslanrrs in 
which the) .ire reared 

\Mirn wet mash is given as a supplcmrntir) fcril to dr) 
mash separate mixing is unncecssarv. It smII hr suffieirnl to 
j>our a httlc water over the drv mash in tlie trmiehs, cnnitf,h to 
wet the surf ICC laser 

Durixj^ ihr Jatcr siii»cs of jcinnjg rare «msl Iw lilrw lo 
avoid under-ferthng, sshicli, strance as il riav serin, CKiairt • n 
a munlxT of firms As the lilrds appnnrh mituniv ilinr 
.appctiies merrase rnormomU, .md ihesr inuii \ye sinifinl if 
the pullets arc to lie in gocnl romitu in whm m ivcil i» ihnr 
permanent quarten Mans Cf mplamts nflitr miluntv, jv'^r 
and mtcrmilirnt prtxlurtion are slur to iu<*rf frrtho" m it r 
lair summer mnnthi 

llir imjK.rtancc of lrr|nn- growan.: sVKk 1 i i!-r » ’ rr\ jti r 
cjnli)! ln-cnci-rrop’u' ■'tl H >• ll r 
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birds closely at feeding times Any indi ilaal til'll fails to 
come to the food-trough should be handlcc, s ‘jhculd all birds 
showing symptoms of ill-heiUh — namely, Jioomng wings, 
loose feathering, pale faces, diarrhoea and sluggish action 
They should be isolated immediately or killed Killing is 
usually the most profitable course, since it rarely pays to doctor 
individuals that become sick 

But even when the birds appear to be in good condition, a 
representative number should be handled at intervals The 
flock may be under-weight, in which case the necessary altera- 
tion in feeding can be made before serious harm has been 
done 

Growing stock must make steady progress, and be in prime 
condition at all times if they are to give the best returns in the 


laying-house 

Retarding Egg Production The tendency for pullets to 
moult cither partially or completely during the autumn or 
winter months is greater among birds commencing to lay 
before October than among those which begin laying later 
Moreover, since early-hatched pullets normally mature at 
an earlier age than later-hatched stock, the former usually lay 
a greater number of small eggs 
For these reasons attempts ore often made to retard egg pro- 
duction by early-hatched or early matunng stock 

Considerable skill is required in feeding to delay sexual 
maturity without harm Assuming that measures taken are 
successful, the commercial egg producer must stu y e 
economics of the procedure .u 1 .j 

The longer production is delayed, the more eggs must be laid 
subsequently to pay for the higher rearing costs 
in rate of laying folloiving restricted feeding will not always 
balance the loss due to later maturity , , ,, j u*r. i 

For the egg producer « holding the birds back is a doubtful 
proposition On the commercial farm it is wiser o 
normally and to regard the small first eggs of early layers 
the nature of a bonus ^ 

Breeders, however, are justified in delaying egg P , 

m modern laying strains which mature at an evceptionally early 


^^Although results of experimental riork are not enUrely con 
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sislcnt, in ihc main thc\ show that restricting food consumption 
during the growing period will delay scMial maturit) for be- 
tween two and three weeks without detriment to llic stock, 
initial egg sire is impro\cd and there is usually lower lasing- 
house mortaht), particularly from prolapsus. 

Restriction of food consumption equivalent to about 70 per 
cent of the total food the birds would consume if fed ad ItL is 
nsu.illj suflicient to aebiese the purpose without harm. lUit 
restriction must be continued from 10-12 weeks of age until the 
birds arc at point of lay or until production l>ns reached the 
5-10 per cent lc\cl. 

Restriction to this extent is practicable for pullets on range 
wiili ajnplc grass. For intcnsisc rearing, feeding to about 
Ho per cent of full consumption is adsdsed. 

Qiiantilatwc restriction ssill depend on the quality of the 
diet. ^V^tll diets oflow calorific \altic and pro rata of protein, 
mineral and Miamin value there is .1 danger of imjioslng 
quantitative restnclion on an existing qualitative restriction. 

Restriction bv limiting feeding time is usually of little value 
because the blitls quickl) learn to cat all ihev need in the lime 
allotted to them, tinh'ss, of course, feeding lime is severely 
curt.nlcd. 

Most re.ircrs prefer to restrict consumption bv dihidng the 
diet vsiih bulky nj.vtcrial, surh as oat feetl, or, more usualiv, a 
bigli proportion ofoals is fed iti limited .amounts. 

.\n .ill-oal <liel is onlv pmriicable when the birtls are rr.irnl 
on range of gixxl (ptahiv. 

Most ellcsCivp incilicxl orrelariling the oniri ofl.iving is bv 
control of lighting. I’lir matter is shseosvrsl in Cihapirr 'I en. 

Cifintrul of the light pvilrni iiccevtirilv rrquirrs v\indm\l<'M 
houses ami a complelclv teli diJc toutre tif Ugluiug. IWcr 
vcnlikatton is abo nremssn, 

Ontrollrs! hgliling is not )ci v>i(lel) pr.ictl'rsl in pullet 
prtxluctinn, allhniigh it is l>ring apphrti on .m inerraong se.nle, 
nuinlv bv prsKlurcn vMth large deep litter units or Initrrv 
plants. 



Chapter Twelve 


Management of Stock 


In order to secure a high rate of egg production 
It IS essential tliat the birds be bred for the purpose, that 
they be nell reared and «cU managed dunng their adult 

life . . 

Perhaps the first two factors require rather greater emphasis 
than the last, because the effect of breeding and reanng is not 
uncommonly overlooked when egg production ai s o a am 

the anticipated level ,, ,,, 

It IS regrettable that inferior stock continues to sell read y, 
largely on account of us comparatively low initial “st If 
samfactory returns arc to be obtained Jo"? “ 
must be well bred, and they cannot be bought 
prices Producers who do not breed their own 
Luld buy their stock from a repu'aWe " 

and pay a fair pnee for it So called cheap s o 

”wuh ?e\^d^o™^ag!uXuld be reabzed that if the birds 
are to be fn laying condition when placed m P™"™' 
quarters they must make steady progrKS ““ 

Lge Any factor that impedes ‘h«=u development will^ad^ 
versely affect their performance in t e ayi ^ 
quently poor production is not due to 

adult stock, but to one or more errors m nianagement durmg 

the rearing period A bird that « T evrprm 

give full expression to her inherent ability a gg P 

' Houses should be thoroughly ", di.nfeeted and pre- 
ferably re-httered before they are stocked 
advisable to leave the houses of infection from 

as a further precaution against the ca ry 

'’'F^roTliut straw, wood shavings, and pent-moss arc 
335 
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most commonK used, sshether or not the dccp*littcr ss’^icin is 
pncliscd \\1icn t!ic litter is to bcrcpliccd pcnodicallN dunnt; 
the season it is suflicient to co\cr the floor SMth peat moss to a 
depth of about i in , uith straw orwood slnxings to a depth of 
about 2 in 

Wheat and oat straw arc superior to tint of birlej 'Hie 
latter quickh breaks up, and the awns ma\ cause injur) to 
the bird’s feet Cavings arc liable to blow about the house, 
the) arc not ver) absorbent, and after a time tend to form 
into lumps 11ic\ should be used with other litter sucli .is 
peal moss or sawdust 

CIioicc of litter tisuall) depends on what can lie mixsi 
rcadil) and cheaplv obtained localU Ha) should never be 
used on the floor, alihoiigli it is stntahlc for nest*boxes 

Grading nnd Housing. All pullets slioulcl he placed in tlicir 
permanent quarters three or four weeks before lhc> arc expected 
to start Ia)ang ‘fliis will give them time to settle down 
and become .accustomed to the routine management of adult 
stock 

Tlic hmls shouUl l>c carefuU) selected and gradetl ns ihcv 
.are brought from the rcaniigdiouscs ImhviduaU tint are 
ohviousl) weaklings should be marketed as table birds .as 
«boti]d tliose vUiicli are Inckwanl and clcirl) v\ill be slow to 
mature 

'Ilie object of this work is, of roune, to eiuurc umform 
flocks— .an iinfx*rt lilt j>oim m jxuilirv inungemrnl It » 
impossible to secure maMmuin pnxlurtion from .a flock con* 
taming bmU tin! diflcr widcl> m ibeir .age ind slevelopmcnt 
It IS eqinllv imjxiSMblc cflicirntl) in «.uU such AikIs 

A vscck or ten davs bef«>fc moving the pullets ibrv shouM Ik- 
cxarninevl for bee ami their quartets r>r rrtl mitn 'Him, if 
nnessarv, ireiimrnl can lie applies! and the si inter of mtrt>- 
during parasites with lln* stork avcitrtl 

Should there l>e evailrnec of ssorm in^ntatinri, tlir pulleit 
slioiild Ik- given .an appropnair \ctmif«'*r 

I..arge rounil worms t\srirrdtjj ate llo- rnou prrv ilmi 
mlerrul paraotes, psrtiewlarU v%1.ae lh»* Inrdi are rmrtl tn 
jtriw vard' 

Routine irntment with pjvrfsrinr r* 'iqv i*? It p?; t i» 
housing IS pTac’onl o 1 suTir firn 1 



Birds sliould l.c morrd to nn?o Jito m the d-i>, i 

should be confined to them until the r'®’i i' ,r 

the pop-hole should be opened, the birds being left to find 

out lhc> should not be dmen out r-cf 

Ahsnjs tnspeet the birds soon ofter dush for the fust few 
nights nftcr mosing them Tliej mo> crowi on le 
... nest-boxes It should be seen thitt they settle doun 

'°B.?d'^5 should be moecd to intenstse houses tn 

early afternoon to g.se them an opportun. > Dusk 

fitm.har with their surroundings before "’S'’*'' 

inspection is esscntnl, bcc^usc they m-i) 

eomeis but may also pile up, resulting in losses 

or eruslnng Inspeet.on should be earned out nightly until 

all the birds use the perches or slatted roosts 

As a preeaution against erondmg. the corner of the house 
may be temporanly rounded olTsMth mre nc g 
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Egg Record Cards Egg record C'lrds should be uscci for 
cich liouse Thev sliould show the number of birds put in the 
house, the breed or cross, ditc of Intclitng and tlic mmc of the 
breeder E^ch cird sliould bcir the house number and should 
be ruled to sliow the dail> production, \ntli a column for llic 
total for tlic month 

There should be a \\idc margin for remarks in winch notes 
should bcclcarlv written Man) pouUr)-mcn, in their hxsic to 
complete the dail) rountl, make humed notes that arc i!lct,iblc 
when reference is made to them some months later 
The number of birds in the house sliould be known at all 
times so tint a check can be kept on production 

Cards should also preside for recording food consumption 
Mins producers disregard the import int fictor of h>od con 
Ncrsion, the) ha\c no idea of the number oDb food required 
to produce a dozen eggs 

\ct struns differ wide!) in this respect, morroscr, if con 
sumption appears to he abnonnillv high this inav in fici l>e 
due to vsnstage Recording consmupiion nn\ thrreforr Icid 
to more efficient fcctfing 

Keeping an account of OkhI consumption is not in ctarling 
task since it is ncccssir) to record onl) ronsignmrms as tlics 
ire tjl en into the house or storcsl m the appmpnatc hm in the 
gnn ir\ as the ease mas l>c 

\t the end of the 5 cis«>n the fowl coiuersinn ratio is easih 
worked out in the nicintime the j>ouhr\rnan will he able 
to make furls acruntc short f»rn(Hl estimates 

Some firra rrcorthng a si igr further h> marking on the 
canls the puxftictioti jKunt at s%lnrli the flock iK-roturs prr fit 
able thrs plot ptiKfiictum and pnrr of cl,i.s against rstmiates 
oC feeding and other costs 

Routine Culling nnd Handling It h\ no menu f !1 isss 
that earn when the egg pro<Juction firm a gisrn h mi'* it 
cnnsidercal satufietorv esrr) bird m the fl lek is pulling ift 
sseirht If the first returns are to l>e ol tamn! it i» r'lrrlnl t > 
keep the flock tmder cloie r lurjaati a an I to cull indisiihnb 
showing th we i imutakaPc signs <f illl rahl> and brk if 
vigour It IS al > netrstarj lo «u!l il •'e lirjv) rnarsr I rd» 
that convert f *o(l into fat it t*rat! * f rt-s and il «r onal 

inonstrffsitirs the to-calln! ct*ck I rai 
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It should be remembered that at prev pp e ol pr^^- 
pnetary feedmg-stufT the cost of fcedirg v ^ pJ'o- 
duction IS m the region of a week Moit ^ t (. market 
value of such birds is usually deprecnti 'll ;= > 'nci ti cy 
are sold the better 

Culling of this kind is a matter of routine 1 1 J'^cs not entail 
rounding up the flock to go through the birds individually, 
indeed, this practice would do far more harm than good, since 
It would make the birds nervous and ha\e an adverse, if not 
disastrous, effect on egg production , , . 

As the poor or non-producers reveal themselves they should 
be caught by the leg with a catching hook, as should birds of 
doubtful quality required for handhng 

This work should be carried out with care, particularly 
when the birds are kept in confinement, for hurried or un- 
usual movements by tiic attendant can easily t row t e oc 


into a panic , . 

During the first six months of the production year there 
should be few birds to be taken from the fiock, 
number should never exceed that which cannot be dealt with 
in the manner described m the course of a few minutes and 


With httle disturbance , , ,, 

Should heavy culling be required m a ''"f ^ ’ 

managed floci; a breeder of better quality stock ^h^'d b= 
found Today no one can afford to buy from a breeder whose 

stock demands constant culling r-nunypH 

Advocates of handhng laying stock base been 
m recent years In some quarters handhng 
serving no useful purpose, as more liable "> decrease than 
mereafe average egg production But it has its part to play 


”ulhs“cThandhng, as described later ,n “j;;ion':s'’“o': 
involves taking every bird m hand to assess i n dunng 
justified , It IS impracticable in large 

the production year, but should ahvays e c second 

end of the season if some of the birds are retained for a second 

year for laying or for breeding purposes .,nrth while 

Ncerthelcsl in the writer's „ This 

adopting the practice of night culling y * 
work IS done most efficiently with an assistant to hold the lamp, 
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Egg Record Cards. Egi? record canls should be used for 
each house. They sliould show the number of birds pul In the 
house, the breed or cross, date of hatching and the n.imc of the 
breeder. Hach card should bear llic house number and should 
be niled to show* the dnil> production, with a column for the 
total for the month. 

There sliould be a wide margin for remarks in which notes 
should be clearly written. Many poultr)'-mcn, in their haste to 
complete the daily round, make hurrictl notes that ate illegible 
when reference is made to them some months later. 

llic number of birds in tlie house should he known at .ill 
limes, so that a check can be kept on production. 

Cirds should also provide for recording food consumption. 
Man\ producers disregard ilie important f.iclor of food con- 
\rnion, thev have no idea of the number oflb. food required 
to pnKlurr a dozen eggs. 

S'ct sirams differ widcK in this respect; moreover, if con« 
sumption .appears to be abnormally liigh tins may in fact l>e 
due to wastage. Recording consumption may therefore le.id 
to more cffiricnt feeding. 

Keeping an .nccouni of f«>o<l consumption is not .m evaeting 
t.isk, since It IS necess.irv to rrconl onlv consignments as tliev 
.ire i.aken into the house or storctl in the appropriate Inn in the 
gr.itnn .is the ease in.iv lx*. 

.\l the end of ihe Sf.sson the fsKxl conversion ratio is rasilv 
worked oiu, in ihr meaniitne ihe jHmltrvman vsill be .able 
to nnVe f.iirlv .irrur.nr short»prnoil estimates. 

Some c.itTv rrrordmg a si.igr further b> marking on the 
cards the ptosluriion |XHm at whuh the HikI iM-eonus profil- 
.nMe, thev plot prosluriinn .mil pnrr of eggs .against estinntrs 
of fresling ami <»ther costs 

Routine Culling nnd Handling. It bv no mr.aiis follows 
th.at even wlicn tfir egg production from .a given home is 
rnmideresl situf.irlnr> cvct> bird in the IWk is pulling it» 
ssaght. If the 1k*si rciums .are to lx- ohtairiesi, it is essrnti il to 
Irqs the flock iind'-r close c»lncrv.i!ion ami lf» eull imhvidtjab 
thossing lhm»* unnmt.sVahle of ill.hr.slth and hek of 

vigour It IS abo neec'ssry to cull th'-nr hf-av-^. route I'trd* 
tint convert food into fst initras! of rri’s am! tho«r oec.u*'* •n! 
tromlrsiilirt, the s^vc.slled rs>ck-h«-ns 
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It should be remembered thnt at prevailing prices of pro- 
prietary feeding stuff tlie cost of feeding a bird out of pro 
duction IS m the region of 5^ a week Morco\cr, the market 
value of such birds is usually depreciating The sooner they 
are sold the better 

Culling of this kind is a mailer of routine It does not entail 
rounding up the flock to go through the birds individually, 
indeed, this practice would do far more harm than good, since 
it would make the birds nervous and have an adverse, if not 
disastrous, effect on egg production 

As the poor or non-producers reveal themselves they should 
be caught by the leg with a catching hook, as should birds of 
doubtful quality required for handling 

This work should be earned out with care, particularly 
when the birds are kept in confinement, for burned or un 
usual movements by the attendant can easily throw the flock 
into a panic 

Dunng the first six months of the production year there 
should be few birds to be taken from the flock, ^ereafter the 
number should never exceed that which cannot be dealt with 
m the menner described m die course of a few minutes and 


With little disturbance n j „ 

Should heavy culling be required in a weireared well 
managed flock, a breeder of better quahty stock should be 
found Today no one can afford to buy from a breeder whose 

stock demands constant culling ^1, , 

Advocates ofhandl.ng lajingstock have been much cntiaeed 
in recent ycai^ In some quarters handling is regarded as 
sLmTL useful purpose, as more liable to decrease than 
serving no u p production But it has its part to play 
increase average egg proaucuu t' y 


n^TscarSndhng, as described Inter in this chapter, w hich 
I ull scale ha g ^ ^,3 condition is not 

involves taking ^ , „i,ic m hrge commercial flocks dunng 
r ' n'Zr bufshould Jways be earned out a. ,h? 

en^oZe seasol if some ->f “ '-“"d 

yc^ for laying or for ree^^t^r^ '* "’’'''a 

Nevertheless in^th flaslilamp This 

adopung the P “ , a„ assistant to hold the lamp 

work IS done most euici / 
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which should direct a narrow beam of light through a 1-in 
aperture in a card placed behind the lamp glass *Ioo wide 
an area of light will cause some of the birds to mo\c awa\ 
from the culler and c\cn to leave the perches 

The pnmar) purpose of this night inspection is to iscertaui 
the condition of the flock b> feeling the abdomens of a random 
sample of the birds 77us can be done without lifting them 
off the perches, although a few nia> be taken m hand if forthrr 
handling is considered necessary 

The work even among large flocks can be completed in a 
few minutes If repeated at intervals of about one month the 
poultrjman will know the condition of tlic flock and will be 
able to take the necessary remedial measures in gootl lime 
should it not be satisfactory 

Handling on (lie above lines will mean spending a Jude 
time among the birds at nigJit, which in itself may hr the 
means of detecting housing or other faults aflccting the health 
of the stock 


High egg production is not necessarily evidence that .d! is 
well with the flock The b»rd^ may be losing weight, and if 
they continue to do so a slump m production w inevitable, 
probably followed by widespread moulting 
Feeding the Layers. Evpcnmcnfs have proved con* 
clusivcl) that each of the common systems of fettling is cqu dl\ 
salisfaclorv Results depend not so much on the system— -r f , 
on whctlicr the masli is fed wet or tiry — as on the applicition 
of the system .and the compomton and pajiiahihi) ofihc r.ijj»>n 
For intensively -kept stock the dry -mash system of frrdiiu: u 
recommended for the same reason that it is rccommaided fur 
intensive chick rcanng— namely, liecausc it fimh the birth 


more occupation linn wcMinsh or jiellcl fcnling 

Dry mash should be .available at all times dunng die winter 
months Some make a praclicr of closing the hoppers fir 
about two hours in the afternoon in summer, grun l>emg givrn 

as the Kst feed of the d IV 

In normal circumstances ihn procedure u not .adv„ed, 
because It adds lo llie libmir rosl. uli.el, .. unl.leb m I- 
Losered ... ...crcised e« pr«l..r..on or s...n^ of . .a.!, ^ 

Under .nlci.s.'r condmons n..<l. or prilri. s( o dd l»- a.ai.. 
abk to the birds at >11 times. 
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A full feed of gram should be given in tioughs about one 
hour before dusk in ivmter-time and between 6 oi 7 p m in 
summer, although on the larger farms it may be necessary to 
feed earlier on account of staff arrangements 

Dunng the short winter days, unless artificial lighting is 
employed, a small feed of the same mash should be given m a 
moist, crumbly condition at midday This ensures sufficient 
mash consumption Instead of mixing wet mash and feeding 
in a separate trough, many simply pour a little water or skim- 
med milk over the dry mash The amount of water or milk 
required must be left to the feeder’s discretion It is necessary 
to moisten only the top of the mash 

Alternauvely, a booster feed of pellets may be given in heu 
ofsupplementaiy wet mash, indeed, pellets are now commonly 

used for this purpose , , , 

mether or not additional feeding on the above Iin« is 
necessary under a system of artificial lighung vn open on 
the condition of the birds and the level of egg production In 
most cases egg production is the accepted guide, a 00s cr ee 
being given when >acld shows a progressive decline over a 

*''roVS”ng flocl^ in deep-httcr houses with artificial 
gram feed should be given m the litter is wa P 
interest for the birds, and their scratching will assist m keeping 

the litter in good condition 

Gram should be fed m the late afternoon, 
of about 2 oz. per head, but this will depen niendcd 

position of the mash or pellets Some compounds arc intended 
to be fed with not more than l oz gram 

Dry-mash feeding is abo recommended where b.ris are on 

ranee and esnecially where they arc kept m fold units 

Tor’bTri on range, however, it is cssenUal to P-"'' 

both m the runs and the houses to ensure 

tion Outdoor food troughs should be moved about the runs, 

not left in one position 1 1 hh 

As on the intensive system, dry mash should be fed ad M , 
preferably with a gram feed m the late afi^cmoon . 

be giver, n the morrng. with gram m .he afiemoon, or a I.gh. 
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feed of gram m the early morning, \\ct masii about n am, 

N\ilh gram before dusk 

Pellets Pellets arc composed of the same ingredients as 
the mash — thc) arc, in fact, compressed mash cut in small 
pieces about the si7c of grain They arc fed in prcci<cl> the 
same way as dr> mash— in hoppers fVom winch the birds liclp 
thcmsches 

Tnals ha\e shown that pelleting impro\cs the cfTiacncv of 
the diet The reason for this is not clear, but it is suggested 
that both the plu'sical and non phjsical change cirttlct! b) 
pelleting arc responsible 

During tlic pelleting process the foodstuffs arc subjected to 
heat and pressure, winch it is behesed bring alxnit a clicmical 
change in composition 

In experiments at Reading bnucrsit) Black, Jennings ami 
Morns (1957) found that birds in cages recciwng a dai!) 
allowance of jk oz pellets per bud laid significanth more cegs 
than similar birds fed the same quantitj of the same diet in 
mash form 

At this and other centres the feeding of pellets, hcihcr aJ 
or in restricted amounts, resulted in greater gam m lxxl\ 
weight compared with nnsh fed birdi llie increase in 
weight IS iisualK, but not ineanablj, as'JOcnlctl with grciter 
food consumption 

Impro\cd cOlcicnn in fccil convenion 11 also securnl b> 
feeding table chicks on pellets or crumbs instead of mash 

Crumbs arc preparcel from pellets \s the name imphra, 
crumbs arc m granular form Tlie^ arc iisrtl cxtriwivclj m 
cluck reinng, and some fiaoiir tlirrn for h>ing stock m 
batteries Crumbs find more occupalion for the birth than 
pellets and cause less contamination of the dfinkim, v\jtrf 
ihan mish 

lliosc who fasour fiellet /ceding ts rrt that birtl* p cVr f ‘•‘<1 
m granular rather linn meal finn and lint |aellr‘s are r'^t 
so w isteful as nnsh On r mgr ccrninl> there 11 Im s«a»tc 
compirctl with dry math fecslm^ lieeamr wand ramn' l’n» 
pellets out tfthe Iiopjvers hut there slmuM Ik- htilr if ans 

»nlc(luclotli»cn«rirtl>cI<I)Ix-t»ilrp!ipciKi'rt t r<! ' ' 

not o\cr fillet! , , , r i tt . 

Some btitlt neqtnrc llir liilitl e>f < >'ne < ' i! e (tt'f. 



are fed ad lib,, consumption is usually high — at timec e ccecui'ig 
6 oz. per head per day — and in view of this, on some larmc t-'ir 
amount is restricted to 5-5J oz. per bird or about 2\ oz \vhcn 
grain is fed. Great care should be cxeicised m this mwiitr i, 
for restricted feeding often results in under-feeding especially 
the high producers. 

Birds fed pellets ad lib. usually give higher winter production 
and finish the season in belter condition tlian tiiose given a 
restricted diet, therefore the net return is greater. 

On range of good quality, however, the consumption ol 
pellets may be restricted during the spring and summer 
months. The birds can be limited to the abovc-incntionvd 
amounts or, alternatively, the hoppers can be opened or two 
hours or so in the morning. Grain being given in t e a c 
afternoon. , . , , 

This will save a little food and encourage the birds to make 
fuller use of the range. n . ..c 

In winter ad lib. feeding of pellets is advised, and at all times 
if this method of feeding is adopted for floe ept un c 
intensive conditions. , ^ 

The Grain Ration. For pracUcal purposes sylie.-it barley 

and yellow maize may be regarded as about equa in nu n • 

value, and therefore largely interchangeable in the pou to 
diet. The poultryman will be induenced in Ins choice of these 
grains by market quotations. i . Pir 

Oats contain considerably more fibre, an samp e < ‘ 

more variable in quality than those of other grains, 
there is difficulty in securing oats of pnmc quality. • 

Maize, however, provides more energ>' t an ° ‘ 

and in the WTiter’s experience it has no equa ‘ ^ ^ 

In feeding trials higher egg production 
birds fed yellow maize than from those given a y j- 

Mash ofthe same composition «as fed to each gro p P 
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Arabic farmers usually rely on homc-groun cereals to pro\idc 
the gram ration, and in many eases a substantjal part of the 
meals in the mash. 

Wiicn mai 2 c is obtainable at prices in line \\ath those of 
other cereals, houever, it sliould be fed liberally when the 
birds arc layang rapidly, and especially if there is a tendency 
for tlicm to lose ts eight. 

If the mash is properly balanced for gram feeding, llic gram 
ration may consist ofonc cereal only ifdcsired, alihoui;li a nu\e<l 
diet IS to be preferred 

It should be remembered that gram is composctl hrgcK of 
starch, therefore if the birds tend to be getting o\ cr-fit ii sliould 
be fed rather spanngly . 

As a general rule gram shouht be fed m troughs to pullets 
in lay, but for sccond-\car birds, pariicuhrly while they arc out 
of production, it is usually advisable to feed it in the litter or in 
the grass Tins is, of course, a matter for the poultry man to 
decide He must study the condition of his birtls 

As already stated, under dtc|>-1ittcr conditions it is customarv 
to feed gram in the litter. 

Observation I'cctling time presents a fuourahic op;>or» 
tunny for observation Feeding should never lie liurncil 
The .illrndant should spend some lime .unnng the birds, 
keeping a sharp look out for individuals that do not conip to 
the troughs and those birds lli it are rjr irh non-proflucrn 
and/or sIiovn evidence of dMicuiIih 

The competent jmulinrnan lull soon have a docile /h>cl, 
ind VNilt 1)0 able to pick up individud birth vtillinul c.iuun.; 
commotion He will e’cercisc ever} c.arr to keep them quiet 
He will give \> anting of his approach In the home bv whiUhng 
or knocking on the door .So far .at jKMohIr, he will .ittud 
caiTVing inio the house .uivtliing vsith winch the birili are t»»t 
funili ir 

Grit. I.avmg-stock tnusi Im- provided with m abuntlaurr 
of shell-forming matcnal I«ici <»f it wdl not only rnnh m 
thin-shcllctl and shelMrss eggs, but will abo tame h>n of csTs 
priKluction birds will not lav .ai chnr tmvinnim r.vtr if (hn 
lire ilrpmnl of ilir m iifmli n-Timil r.r i!ir p-.liKi, i it 

m wmr f to » r’ '■""'I <> -!! j-.<l i . '■ 
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stone grit arc most commonly used for this purpose In 
districts where cochle-sheJI is obtainable at an economic price 
the poultry-man should make use of it 

Limestone grit should ha\e a calcium carbonate content of 
not less than 95 per cent — the best grades will contain 98 per 
cent or more It should be purchased i\ith a guarantee of 
Its composition, because some samples are comparatively 
deficient m calcium 

Experiments have shown that although birds ma) be kept 
in health and production wathout flint or other insoluble grit, 
a small proportion of the latter results in more efficient utiliza- 
tion of the food In other ivords, it is an aid to digestion 
About 15 or 20 per cent of the gnf mLvture should consist of 
flint, care being taken to avoid the aery coarse grades frequently 
offered b> merchants 

Fine or medium grades of both flint and oyster-shell and 
limestone gnts are preferable 

Grit should be supplied in small hoppers or troughs, a con- 
stant supply being available to the birds 

In laying-battenes it is customary to scatter it o\er the mash 
or to include 5 per cent of limestone flour in heu of limestone 
gnt or o>ster-shell 

Dnnkiag-water. The importance of dnnkmg-\\ ater should 
be stressed, because nothing wiU cause a slump in egg pro- 
duction so quickl) as lack of it 

The amount consumed is very considerable As an approxi- 
mate estimate, about 5 gallons per 100 birds will be required 
daily Actual consumption from the dnnking-troughs wll 
depend on the system of feeding and vseather conditions 
Birds having dry mash will drink more than those liavang 
wet mish, they will dnnk more in hot weather than in 
cold 

It should be ensured that a constant suppl> is available, 
steps being taken to prevent the water from freezing in cold 
weather and to keep it as cool as possible m hot w eatlier The 
more water the birds can be induced to drink the better for 
them and for their owner’s pocket 

One 10-in -diameter dnnking-trough watli automatic suppl> 

IS adequate for about 150 adult birds, one open trough 2 ft 
long (4 ft trough space) for about 100 
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During hot weather sliadc is as important for lajing-stock as 
for grow’crs. Birds on range must be given some protection 
from the blaring sun if they arc to maintain condition, and 
ilicrcforc production. Karly moulting and a r.\pid decline in 
egg production arc frequently due lo failure to attend to this 
elementary' point in management. 

The birds’ appetites and the condition of the gr.iss should he 
closely watched during the summer months. 

The same general principles apply as in the management of 
young stock, already discussed. In hot sscathcr a slight 
cliangc in feeding will often restore failing appetites. Dry*- 
rnaslt-fcd birds may' respond to a suppicittentary’ fcctl of s^ct 
mash, while a fcctl ofsoaked grain may be rchslictl when interest 
in the food-troughs begitis to flag. 

Slioiild grass be in short supply as a result of a spell of dry 
wcatljcr, it should be made certain th.at the ration proi'ides an 
alnuulanrc ofsit.ainin A. 

Great r.nrc should be taken to keep Inying-stock free from 
rjttenial p.aradtes. They can c.ausr much harm. It is never 
wise lo assutne tliat tlicy are not present. 'Hie poultry-man 
ssho kruiws his business will examine the btrtls for lice anti the 
pcrrlics Of slats for rctl mites at short intrrv.als tlunughout the 
year. He will also talc immedi.ale steps to cratiiratc the |)rsls 
should hr find them. 

Coniliiinns in the houses, especially ssiih rcgartl tf» vrntilatlfm 
and the asoidanre ofosrrcrosxling, arc of c.irdinal importaurr, 

lucHiucnt \enlil.alion is frcrpirmly trspjnsihic fftr outbreaks 
of rcspinitnry .md other diseases, hut it must not be awunml 
that venlif.ation is wtiif.ictory if they slo tun occur. .Nfaiu 
complaints of pvir produrlion arise fn«m the birtls liesoming 
slrhihtatcd as a result s»f stiiflincss in the houses. 

While scniil.iiion should Im* ahumhnl, slrauehis must ly 
.IS f itdetl. Cold t^» .a degree rTfyrIencrrI in this < ountry w ill not 
hann the birth. ‘Hir ImkU r.an .idjust itwlf lo a ssidr trmjwr.i- 
turr djfTrrrrm.il, but il cannot adjust itself to warmth on onr 
title anti cold mi the other. 'Ih.li is s%hy slraurhls .irr *> 
dangrrmis. 

When we.ithrr toiuhlions |t<-rmil. ihr slnmen .snd d<»"fs of 
hMijsrs jbouM ly ojwn day .\m! ni.:l.t. If tl r bmii/- b po-jyrU 
constturtal there is no nred to ii unh-t rain is slfisin? 
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m or a strong nmikI is creating a througli draught — the latter 
refers mainl) to battery and other “ double-fronted ” houses 

Artificial Lighting. The artificnl lighting of hying- 
houscs Ins l)ccn practised by commercnl egg producers for a 
great many years 

Tile object of lighting is to secure maximum production 
during the ssintcr months Lighting has little effect on the 
total number of eggs laid throughout the year, but it impro\cs 
production dunng the winter at the expense of spring and 
summer output 

In certain circumstances, howeser, notably in the case of 
early hatched birds, artificial lighting may bnng about a 
significant increase m total output dunng the production year 
because it wiU dimmish the incidence of autumn and winter 
moulting and shorten the winter pause 

The effect of artificial lighting on total production is most 
marked where the birds arc kept for a comparatively short 
laying season of 9-10 months, birds moulting 111 the winter 
then have insufiicicnt time m which to make good the loss of 
output 

For many years it was thougJit tJiat the c/Tcct of lighting ivas 
the result of extending the birds’ w orking day , thereby enabling 
them to consume more food, and consequently to lay more 
eggs 

The work of a number of investigators has shown that this 
explanation is not correct Artificial light does not increase 
egg production because the birds consume more food Light 
stimulates the pituitary gland (a small gland at the base of the 
brain). This gland secretes several hormones, among them 
being that which produces increased activaty of the ovary 

The pituitary substance ts earned to the ovary by way of the 
blood 

Light rays are absorbed through the eyes 

Although light IS responsible for increased egg production, 
increased food consumption is necessary to maintain it 
Artificial lighung must be supported by liberal feeding if the 
desired effect is to be secured 

Expenments have also shown that only the visible light rays 
are effective for this purpose The ultra-vaolet rajs, which 
play so important a part m the assimilation of the mineral 
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constituents of tlic food, do not bnng about an improvement in 
egg production. 

IJiisonncttc, to whose work witli starlings Rowan referred in 
Ins paper read .at the ^Vorld's Poulirx' Congress, 1936, found 
that red light w as more effective than w hite, and that, comjiarcd 
with the contmls, green light was actually inhibitor)*. 

Some American work has shown that all-night lighting with 
15-watt red lamps is as effective as ordin.ir)* niglit ligliting, 
i.c., 4-6 hours with 40-watt lamps. So f.w as tlic writer is 
aware, there is no evidence that ml light is more cllcctisr 
than white in stimulating egg production in poultr)'. 

More recent experiments have sliown that colour of light is 
unimportant. Reference to light colour will be found on 
p. 310. 

Hie effect of light stimulation is so great that even j>oor lasers 
can be induced to lay at .1 comparatively r.ipid rate for a 
time, but only for a time, as they will do in ortHnars’ circum- 
stances in the spring. 

Artlfiria) lighting is the most fKmcrful of .all so-c.ilirri stimu- 
lants, and is far more effcctis'c than ** forcing the InnU liy 
increasing the percentage ofaminal protein in tlic m.a<h. This 
latter is commonly rcferrctl to as “ forcing hut in fict it has 
no effect wh.alcscr, providesl, of course, that the ration nonnally 
fctl alrcatly contains .ntt .adequate proportion. 

1'hc judicious use of artifici.d liglit s\ill ensure maximum 
winter egg prrKhtclion, it will specs! up the rate nf maturity of 
l.ilc-hatchetl ptillcts, and retiucc the time rrfpnrctl for oilier 
htnls to complete the moult. It may present early hatelirsl 
pidlels moulting in the ssinlrr (see p. 3r»}{}. 

S>*»tcm» of Lighting, 'Hserr .are six sjxtrms of liglning: 
morning light*, esrning lights, a rsnnhination rtf monnng .arid 
rscntng light', the rsening hmrh, .all. niglit lighting .and 
" flash ” or ** sliock ** lighting. 'Hie latter ii rflrcljvr, Init y> 
far «t has not hs-cn applied on a s\ir!c vale cornmrrsx.slly. It 
consists of irx|ywmg tlic birth t*» light of high intrnsit) for \rr) 
short pcriosh. I-srnpi s'.siii .are rmph»se<l, the hliih 

l>cmg given .*1 tvsrnty sreomls rxp'tsurc ahmt 4 a.m , and 
again .at 5 a.m. Sliorirr h.x\r t>rrn nii^l. .xlu* ir^ >rr 

fmpKnt rxpf'snrrs. 

fox .and .Nforris out that iv.n-- of the rsjvri* 
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ments at Reading University has shown flash lighting to be 
superior to the standard fourteen hour day Since the “ flash ’ 
equipment is more expensive, the technique is not recommended 
m practice Fox and Moms state that the assumption that 
high intensity illumination is required is probably false In 
one of their flash lighting trials 300 watt lamps used for ten 
second flashes at intervals of twenty minutes commencing at 
3am proved more effective than 1,500 watt lamps providing 
three twenty second flashes at fifteen minute intervals hours 
before sunnsc Ten flashes of twenty seconds duration at 
fifteen minute intervals with 500 watt lamps were the most 
effective 

All systems of artificial lighting give better results in terms of 
income from eggs than groups having no artificial lighting 
but all night lighting is not recommended \\hile evidence of 
harmful effect is lacking, it is necessarily more expensive than 
limited lighting moreover, the latter is more suitable for 
normal routine management 

The “ evening ’ lunch implies lighting the Iiouses for one 
hour about 8 or 9 p m It is commonly adopted by the 
small poultry keeper The majonty of poultry farmers usually 
prefer to light the houses from dusk or in the morning, giving 
the birds a fourteen hour day 

Electric lighting is the most convenient ^’’hen it 1$ av ailable 
arrangements can be made to switch on the lights at a given 
time by means of a time switch, they can also be switched off 
automatically Time switches some incorporating a dimming 
device, are now part of the standard equipment of the poultry 
farm 

Poultry men who wish to economize can make an efficient 
time switch with an alarm clock the alarm winding key and 
the tumbler light smteh should be connected with strong 
string As the key unwands it will operate the switch The 
clock must be securely fixed close to the swatch 

Evening lights require the use of a dimmer smteh because if 
the lights are suddenly turned off the birds wall sleep on the 
floor 

Light Intensity Light intensity is important It is 
usually expressed in terms of ft /candles Two ft /candles at 
the level of the bird s head is probably minimum under practical 
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condition«i, but due to the accumulation of dust on the lamps 

3 \ n. /candles will pro\idc a margin of safely. 

l.ight intensity can be measured by a photogniphic light 
meter graduated in ft., candles. It should be measured at 
cvlremc jKiints of the house fartliest from tlic lamps. 

For many scars one .jo-watt l.imp per coo sq. ft. floor area 
was regarded ns adequate. Fight of this intensity will stimulate 
egg producljnrt, but is not optimum. A lamp of at least Go 
ss.uts »s needed, while one of too watts vsill be most eflcctivc 
under asrrage farm condttions. 

Increasing light intensity docs not impK that hours of 
lighting can be reduced. It is ncccssnrs* to follow the same 
lighting routine whether Go- or io<vwatt lamps arc used. 

Morns ' 1959^ prcsenicd the following table of suitable 
inuallations for obtaining reasonably uniform intensity of 3 
lumens per sq. ft. at floor lescl. 

Taiui cB 

hUnsflj/ar /airing ♦S'/ocA {Morris, 

l^i>.»n> <V>ftrvt ncxmiior j t\ »iUc<* f»f Urtip 
UiTj* r4r>iw;i> ift Ikii.Ki (t inj-nmt 

'I f» 

/- 

♦u •• 



Doublc'^hifl System. At the N.'itional Instiluir of Poultry 
Hiidnndrs wtnl h.is iK-rn iimIrrt.-iLrn on the two-shift s\-sicm 
for l.iMiig JtCKk. Two flrtcU ,-itr Irpt in the s.nmr home, one 
lliKk coinpriMiig the tli> sliifi, ilir otlier the night shift. 

■Pie change of shift is rlFrclrd !i\ drislng the lutdi into a 
sertjon of the home ssfi^n ifir funb in the rrvwtjng rewm (.i 
iKwnIrthup pari of the liouie uwi div hurt! with a slatted rtKMl) 
air let nut into ilir iin'<riip:rt 1 httrirtl lection. 'Pirn the 
listtU going olF tints are adniitled to the »Jrrp|ji;j qu.sftrrs. .anel 
wlirn confiiKt! to it birth of ibe nrsv sbdi are cisrn the run of 
the •' tlss ’* psrt of the hoo*--. 

Artihct.d h<ht o ptnsi'lnl in l>nli ih«- “ tlas ” .snd *' night '* 
wTtion, V* that a i^-hotir d%s ran Ik- ojyratrd J.rr !>r.»h 

Light ratlcrn. While a freitiern.l <nir djv Jx timall) 
f ivpl'^NCt! f ff las mg tn>fk. smer ans ifeil.rr n tias ht -ib trndi 
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to cause a fall m egg production Morns (1959) suggested that 
birds laying at mid summer should have a seventeen-hour day 
thereafter 

Thus pullets hatched from July to January inclusive should 
have no artificial light until mid summer, then a seventeen- 
hour day, pullets hatched from February to June should have 
no artificial light until egg production reaches 50 per cent and 
again a seventeen-hour day after mid-summer. 

King, 1958, created a sensation by disclosing results obtained 
by progressively increasing hours of lighting laying stock in 
e'iperiments at the Alabama Polytechnic Institute 

King adopted a system which has become known as “ Stimu- 
lighting ” 

He reared a group of pullets m a blacked-out house m which 
they had a six-hour day from day to five months old 
At this age light was increased by iB minutes daily per w eek 
for the twelve months production penod, le, they had 18 
minutes longer day each week than they had the week before 
A control group of pullets was given a twelve-hour da> until 
five months old, then a fourteen-hour day during the laying 
year 

Both groups came into production at about the same time, 
but the expenmental group produced over four dozen more 
eggs per bird than the control group, which averaged 215 eggs 
per bird 

The high production of the expenmental group compared 
with the controls after the first three months of lay was a 
notable feature of this experiment 

King subsequently stated that the good result achieved 
from “ stimuUghting ” was in fact related as much to reduced 
mortality as to light stimulation 

Comparable results have not been secured m other expen- 
ments Evidence that increasing the light pattern over 17 
hours will increase egg production significantly is not conclusive 
The effect of light on the onset of sexual matunty has resulted 
in some egg producers using window less houses By so doing 
they can control within narrow limits the rate of matunty, 
they can apply stimuhghting ** to pullets should they desire 
to do so 

Lamps should be fitted with reflectors, and arranged to 
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ensure uniform distribution of Hgbt. They should light the 

perches and drinking*\esscU as well as the food troughs. 

I.amps and rcncctors must be kept ckMU. 

If fluorescent lighting is favoured it should be l>ornc in mind 
that these units proxide alx>ut times more light titan 
tungsten lamps of corresponding ssattage. The life of fluores- 
cent lubes is usually estimated at about 5,000 hours, wlicre.ts 
that of tungsten lamps is about 1,000 hours. 

Fluorescent lamps cost more to install, but arc far cheaper to 
run than tungsten lamps. 

Failing electricity, gas or paralTm-vapour lamps (mantle 
upc) arc recommended. 

30o-c.andlc-poucr parafTin \*apour lamp will !)e sufliricnt 
for .joo sq. ft. floor area. Tins is a liberal allowance, but 
lamps should not be placed more than 20 fl. apart. 

Houses in sshich artificial light is employed should have 
white or light-coloured interior walls to reflect tltc light. 

For spring-h.itchetl pullets artificb! lighting should begin 
during September or the first week of October, For autumn 
hatched pullets lighting should l>egin e.arly in Augtjst, A start 
should l>c made by lighting for about J hour, gradually in* 
crc.ising the hours of lighting as the da\s get shorter to give a 
sixteen-hour day in winter. 

Fails h.itdird pullets will luisc been In lay for some lime 
pnnr to August. IJghting from this month as .ulsiietl wifi 
help to keep them in pimluction .and asert autumn moulting. 
It is partitukarU s.dualilr in hot we.itlirr when .apjselitrt tend 
to flag. 

I,ate-h.aiche<I pullcLs coming into prtHliiciion during the 
short sMOter d.t\-s should not l>r given a routtecn-luiur <l.iy 
fhry ^/r hfwfrf). SwhJr/f Av,'.w.V/e/.v?,v ,t 
fourteen-hour d.tv at this ieatf»n is livblr to prove tofs stimu- 
hvimg. Ixnves from prolapsus rn.vv \*r rmmrrsmi. 

In tl.<^e cjrxumsnncrs st tt aibiublr in sjari oiih an 
hour dvv inereaung 1 2 hours s*rekK up to f.iurteeri hooet. 

'Hus sviggntjon ii rn.’ule **n t!?r aiMiinpiion ihat pullrts luve 
not bail artifiri.i) light sluring l!ir groN»ing siar*". 

In cvrrv ra'c lighting ihmjlcl cfi'itinuril until r.srls in 
April. If doesmtinunl ttK» rails, ihr fh<l wtU poilMhU 
immli. 
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Whatever s>stem of lighung is adopted it must be continued 
throughout llie umter, and the same routine must be foliowed 
Success will not be achieved if the houses are lighted at irre- 
gular hours or if lighting is temporanly discontinued 
The birds must be well graded and well fed It is ofpnmary 
importance that body-vvaght be maintained If the birds are 
not hberally fed with a properly balanced ration they will not 
maintain condition or egg production, the result will then be 
worse than if no hglits are used 

Artificial light is emplo>ed successfully for breeding stock 
Although some arc opposed to it, an increasing number of 
breeders are making use of artificial light, particularly for hens 
It hastens a return to production following the moult 
Management of Breeding-stock. There is no essential 
difference between the general management of breeding and 
laying-stock 

Assuming that second->car and older birds are bred from, 
putting them on the stubbles for two or three months has much 
to recommend it For a time httJe if any hand feeding will be 
necessary, and ranging far and wide in search of food will be of 
considerable assistance m promoting that lean, hard condition 
so desirable in breeding-stock 

If this course cannot be followed, free range, or at least grass 
runs, should be provided, and a comparatively bulky ration fed 
for a time Moulting should be encouraged towards the end of 
August or early in September 

Second-year birds, particularly the heavy breeds, tend to 
become over-fat following the moult unless care is exercised 
with their feeding and management 
There is no cause for anxiety with regard to individuals that 
moult rapidly and return to production without undue delay, 
but when the interval between the completion of the moult 
and laying is prolonged the nsk of the stock becoming over- 
fat IS considerable Any tendency in this direction may be 
countered by the use of bulky rations, maize being fed spar- 
ingly in the gram feed, as it is very nch in starch Plump 
white oats and wheat are preferable to maize for over fit 
stock 

As the moult is approaclimg completion, however, artificial 
lighting should be introduced It is the best means of prevent- 
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ini; the birds taking a protracted rest, t\»th the consequent loss 
orbretding condition. 

It is essential tliat brcedintj-stock should have an adequate 
diet ; .idcquatr, that is to say, for the jnirposc of rcprotluction. 
Many complaints oriow hatchabilit) arc attributable to feedint* 
diets that arc defirient in ribollasin, animal protein complex 
and otlicr essential factors, or to tisintj properly compottttded 
mashes intended for all-mash feesling svitli a grain feed, sshich 
of course has the clftct of reducing mash consumption, and so 
musing a deficients. If grain is fed, the mash diet should be 
compounded to prosidc for it. 

Flock Condition. When Iiandling birds, condition sliould 
hr judged h\ that of the tlock as a whole. Inclisiduals should 
be i«iu»rcd, for it is obsiojisis impracticable to remosr them 
for sfvecta! rrcdmg. bseu »f this sserc snecrssful it is probable 
that ihcs wcMild resert t(* llirtr former rondilitm sshrti returned 
to the flock. Inclisiduals found to lie oser-fai arc the poor 
finKhiccrs, uhtlr (finer hi poor condition either lack stamina or 
aicsuflrring frc«m docase. !n .my rsem, tlic> should l>c culled. 

Onls sshrn the aseiagc condition of the flock is unrati'faclors’ 
'hcitild Jtr ps Iw taken tc» ptit matte rs right. 

I hr m.ife birds imi't he kept iiiidrr ohsrrs'aiion and liandicd 
jwnodir.dls. Serious lostrs will CKcur should ihcs lose rondi* 
ti'iTi .iiid thr> .ire in<*rc .ipi to do so than U lommonly 

*tipiK«ftl 

S'. me birds are Si» roiircrnrd f.«r the welfare of llieir m,ilcs 
tint ihrs nrrlrtt llirmsrlsrs. 'I Im gall.mir) may Ik- com- 
lorndablc, but us rffrcis itn tlir rranng season nuj l>e most 
*nvAi\ When birds of ilm ing iMtiirr arc fmme! 

to the brrrdtng.jKOs it u cdini su'-grstrd that !hr> should l)e 
jMsrJi an rMra frrd b\ thrimrlxcs 

Ihr SNud'-rn of ll.is .acKirr is ojsrn to qnrstion. 'Ihr ssiorr 
« .>ijnr otuihJ l-r lofulJ .am bird f iihng to Lrrpht rondhhm, 

titdft thr rra‘j.ri fir th<“ fsihirr s»rir .m rscrpiit,iu!l\ givnl onr. 

Forcing the .Moult. I’.mis n«*rniallj Wglo to mmjlt In 
Ati.-iot and SrpteinUr and arr out of ponfintioo f.r .nbnit 
to tr-ri At tl is (hrir r.-c< arr hr. btijg thrtr hlqhrst 

purr-* 

It jv oil.} •:», tl rtef "r, tlut if ihrj s a»» Iv ii ibn rd to *n mb 
m Jiib i r rub in AM.*u«t,ai. I tan !«- hmo-ht Iwl hito |r?iM 



Management of Laying Stock 355 

duction in October, they wll be more profitable. Hence the 
practice known as “ forced moulting 

Unfortunately the birds cannot be relied upon to perform in 
tlie desired manner. The consequences of forcing the moult 
are extremely variable; the financial outcome highly specu- 
lative. 

As a general rule, force-moulting flocks kept for table-egg 
production is. not recommended. It is more profitable to tale 
all practical steps to keep the biids in lay as long as possible 
and to market them when there is evidence that moulting 
soon be ^\’idespread. 

Few keep birds for a second year for egg production, but 
even if selected individuals are retained force moulting is a 
doubtful proposition. 

Early hatched pullets should not be force-moulted merely 
because some drop their feathers in late summer or autumn. 
Ever)' endeavour should be made to prevent moulting by 
liberal feeding, artificial lighting and sound general manage- 
ment. 

In the case of breeding stock, hotvever, the advantage of 
forcing the moult in the autumn is widely recognized. Unless 
this is done many of the most prolific producers will continue 
to lay well into October, some into November, They will not 
be in Jay sufficiently early in the season to fulfil the require- 
ments of modern practice. 

For this class of stock, that is to say yearling and older birds, 
there is a good case for forcing the moult in late August or 
September. At this season the very drastic measures some- 
times advocated to induce moulting are usually unnecessary. 

Some breeders forcc-moult early hatched pullets in the 
autumn, mating the birds when they are approximately twelve 
montlis old. They are then fully mature and will have had a 
rest followng the pullet flush of eggs. 

Forcing the moult is far more difficult than it appears, and 
it is even more difficult to induce the birds to start laying uhen 
eggs are most needed. 

Those who create the impression that the process is a simple 
one cannot be speaking from experience. Admittedly it is an 
easy matter to cause the majority of the birds in a flock to 
start moulting in late July or early August, but*e\ cn at this time 



356 Modern Poullry Husbandry 

llic innsi prolific producers will continue to lay long after the 
others l>cgin to tltop their feathers, altliough their eggs trill be 
smaller and will be produced at a slower rate. Even if forced 
moulting is entirely successful, getting the birds itito production 
.again prc*cnts considerable dilficuUy. 

The earlier in the season forcctl moulting is attempted the 
more difficult the task. The third week of July is quite early 
enough, and better results will be obtaitted if it is clclayctl until 
the end of the first week in August. 

before attempting to force the moult, the flock should be well 
culled. It is useless to forcc-mouU binls that will not be rel.iincd 
for a second season. 

H.tsing <clccte<l the birds, moulting is induced by ,a drastic 
reduction in the ration. Treatment must be comparnltvcly 
snrrc if it is lo be elfrctive. If ;>ossjbIc, llic bird* slmiili! lie 
confmctl lo their houses or inoxed to strange quarter. Tree 
r.mgc is not desirable, pattleul.irly in a wet se.xsnn, because n 
considerable amount of n.itural fi*od would be avail.ible. 

No jn.ish or grain should be fc<l, but the birtls shouUl base 
access to n limitetl supply of br.in, a little being given In the 
morning .md .igatii in the bic .iftcrnosm. If bran is not avail- 
able, gtsc grttiti, (»rcferably o.its, scry sp.mngly, Presli green 
fcKxl should l>e gixcii. Some advise withholding the drinU 
ing-ssatcr for otic tlay, .md then removing it rxerx’ afternoon, 
but the x^^le^ df>rs mil rrcommrnd this rnunc. 

Thii drastic treatment xxill clieck prcHluciion, and in slue 
course ihr birds will liegin to dr(*p their fr.aihcrs. Mow long 
the trc.itrnent shr«uld he continual xsill tiepend rin cirtum- 
st.insrs. 'Ifjr r.xrhVr in the *e.xs<m the prrK-ahirr Is adopted, 
the letter the condition of ihe stock, auti the l>rltcr the l.s)cn, 
thdongcr ssfi*! W the time tapnrah A xseck or ten tl.nxi tnax 
Ik- Juflifirnt, but ibis is r-»/-nti.i!Ij ,i ni.itter th.it must hr left 
t<i the discretion of the jviuluvnuih. 

.\ point of jnqvtrt.mcr, houcxcr. is ih.xt the birth must W 
well m the moult lieforr tnorr ld>rr.d rating are ititnxlucal. 
If ihrx arc .it onic risen full r.iti<ms .is as a frx» feathers 
.ire dropjval it is prohihlr tl..H rs.iu\ v»}Jl return t<» pro* 
durtion, the short r.ition* haxine irtidtal in a pstti.il moult 
s'nlx. 

'nicntfUt of ^uoultmg %h ujt 1 1*" m'-.i-ural bx tfir dropphig 
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of the primary (flight) feathers, of\\hich there trc ten The 
majonty of the birds should hat e dropped fit e of these feathers 
before the layer’s mash is reintroduced Then it should be 
given mixed in gradually increasing proportions with the bran 
Gram should also be fed more hberallj In the course of 
about four or five tteeks from the time the first steps ttere 
taken to force the moult, full rations should be fed 

Artificial light is of considerable value m bringing the birds 
back into production and ensunng a satisfactory level of pro- 
duction throughout the wnter 

Tor birds that are to be used for breeding purposes the 
moult should be regarded as a penod for rest and recuperation, 
for budding up reserves They should hue a balanced 
breeder’s diet ivith grain, preferably plump white oats, unless 
the condition of the stock shows that grain of lower fibre content 
should be fed 

Forcc-moulting by Drugs Robblee and Clandmm (1955) 
found that tlic addition of o 1 per cent 2-ammo-5-mtro- 
thiazole to the diet of hens was effective m inducing the moult 
The drug was fed for a penod of twenty-sue da>s 

The average time required for the birds to Tcsumc pro- 
duction after the use of the drug was discontinued was about 
twenty-four days 

Production on a hen-housed basis was higher in hens which 
had been force-moulted by the addition of the drug to the 
ration than in hens forcc-moultcd by rcstncting the feed intake. 

The drug is available in this counlrj It is sold under the 
trade name of “ Entramm ” and is used for the treatment of 
blackhead in turkeys 

This drug must not be confused with the newer drug 
** Entramm A ” (acmitrarolc), now in common use for the 
control of blackhead, and winch is supenor for this purpose to 
2-amino-5-nitrothiazolc 

Gabuten and Shaffner (1954) and others have demonstrated 
that moulting was induced by treatment vMtIi the hormone 
progesterone. 

Shaffner (1955) reported that injection of the dnig in 20- 
mg. and jo-nig doses caused birds to cease laying and moult 
Within ten days to two weeks Tight weeks after trcaimcnl 
most of the birds had resumed production 
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Forcing tlic moult by treatment t\ith progesterone is of 
greater scientific than practical interest at present. 

Good results Iia\e been reported following tbc inclusion of 
5 percent magnesite (magnesium oxide) in the ma'^h for 10-1 1 
da>s. 

This svhitish gre> powder makes the food unpalatable, and 
consequently reduces consumption. It will indiire mojjlling 
without taking oilier steps to restrict food intake. 

Trap-nesting Commercial Layers. This practice is not 
an economic proposition. The work is \cr\' exacting, .ind the 
poultr)-man concerned only with t.ablc-cgg pnKluction is not 
justified in undertaking it- 

Handling .ind observation will show wliich liirtls arc la>»ng 
and which arc not, .ind if the svstem of ringing .ilre.idy described 
is cmplo)«l, tlic p<K)r prcKluccrs c.m be removed frtim tlic flock. 
If the birds arc well gradetl and of the s,imc or appro\imaicI> 
the same .age, it is possible to m.aint.ain a uniform flock through- 
out the >c.ar. 'I'liis in itself is of the greatest avsistance in 
securing a high level of proiluction, because the jKKir kx^rrs 
boroinc so conspicuous that no ohscrs.int attendant could Ciil 
to notice them, 

'Ilic tr.ip-ncsis should hr med f*n!) for breetling-stock and 
prospective hrcrtling-slork. 

Broody Hens. Rroosly hens, un!c\s rctiutrnl for sitting pur- 
jvwrs, ilwndd l>c removed from the nesi jmmrtli.atcls .uul pkicrd 
in .» skutcvi-fIfKjr brxxKiv-etxip in good light and sshcrc air c.in 
cirrul.iie free!) ; or they m.iv l>r put in .a house vrithout urui 
.and kcfJt in .1 sm.all nm during ihetl.av. 

IhixHl) -roojw arc most romnumf) wirtl. The skits should 
be .d>oul g Inches ajnri. IVmhI- .ind w.ilrr-lronglis sbfiulrJ l>r 
fitted to the front of the rs>op. r.arh f(K»p should pmviile room 
for three to six birxli. It should l»r pl.iccsl tn the liovor nr nc.ir 
to It, to save tune in slc.iting with ihr hirtls. 

While in the roop lm'<'<ltrs should l>r plvi-n 1 t\rn* or hrreflrrs* 
inad»..is iher.oe ina> l>e, and an ahiimhiu e ofilrinkine-w.itrr. 

l.iWral feeding w rocntial, ihrolyni l»r}n ; to bring ih** blrdi 
back into pnxluction .st rpitcklv a' |x-n.uh!r. bhoft fattnnt or 
gT.iin-frr<ling onlv wdl have the opjvfue rf*’e<t. If prsuopt 
.aciinii i\ isVen. tv%o <»r tfurr sfsva in ihr f*w.p wdl uunllv 1-^ 

.1 ^ . ... ( .r tl .. I <.>!< trfiiTf r.l r.. (Ka . I 
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should be laying 7gam in the course of ten to fourteen d-ijs after 
their removal 

According to Godfrey and Jaap (ig^o) the administration 
of 15 mg of diethylstiibocstrol appeared to be as effcctue in 
the treatment of broodiness as the coop method 
The number of days elapsing beUveen the onset of broodiness 
and the commencement of laying as well as the rate of la>, 
appeared to be about the same for both methods In fact, 
treatment with this drug is now common On many firms it 
has replaced the broody coop 

(See Chemical Caponising, p 485 ) 

Culling the Flock Culling refers to the remo\al of the 
poor- and non producers from the flock Its importance 
cannot be over emphasized, because on the efliciencv with 
which the work is carried out depends the success of the farm 
It IS not the outstanding producers that determine profits but 
the a\ erage production from the flock and the more eflcctiv e the 
culling the higher will be tlic aiengc output per bird 
On well managed farms culling is continuous, because the 
competent poultry man will remove diseased birds and those 
not laying well as soon as thc> arc detected This is done in 
the ordinary course of routine management Nevertheless, on 
most farms the bulk of the culling is earned out m the late 
summer, when the birds considered to be of sufficient!) good 
quality to justify tlicir retention for a second )car, and birds 
intended for the breeding pens, arc selected, all others being 
mirkctcd 

Catching the Birds Birds should be caught with as httlc 
disturbance as possible This can be done with a catching 
crate, wlncli slioulcl be regarded as an cssentnl part of the 
equipment of the farm (See p 3C0, 631 ) 

A crate should hold twenty to thirty birds If placed againu 
the door or pop liolc, tlie birds can be genti) driven into il 
^\ ith a number of crates placed end to end it is possible to 
have a flock of too birds under complete control in the course 
of a few minutes 

If a crate is not available, a length ofwirc netting should be 
aitachctl to the side of the house dxiul 5 ft from the corner 
into vvhicli llic bntls can be dmen and the wire drawn around 
them 
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\n attendant should then enter the enclosure and hand the 
birds to the culler Onl> a small group of birds should be 
driven into the netting at one time, or thc) wall crowd into 
the corner when being caught and some of them nnj be 
smothered 

Tor catching individual birds thc catching hook is recom- 
mended Tins IS designed on tlic same principle as the shc|>- 
herd’s crook, and is used m the same wa>, tjic birtls being 
caught b> thc leg 



Ilr l?n — A 1ITS( rUAH 


A c ilclnni: net, simdir 10 ihc fishrmnn's I iiithni, net, i' 
useful for e Itching individual buds in ilie run. thiiough it 
causes ratfirr more disturb uier anu ug the (1 >fL than m mi 
{K>« lir)-rnr« romidrr drurablc Ilm it nj>re»d}\ s/» when 
usril m i Hock of light I rrrtls A catehin net »h nild rot iw 
used inside the Iku'C, for iki onlv «lora it fri htrn the birds 
but It becomes cauglit on projecting naih and rqtitptr rn( 
grncrallv 

Handling thc Birds When rrmriviru th*- I mis from the 
crate slip the Inml under the v\ing palm |os%ardi ihr 
and the diutnb over the »*m* rl >w- t » |}?r ilje ! ud 

can ihni l>e hfletl < ul c f il e c» afr vMih the t imtmu n « f tluiirr 
ing AbinUh uld n >t Iv gtssprd b% tlie bg I*rf4n e Pir tJ rt 
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spreads licr w'wgs and may struggle violently. A bird is under 
better control when licld by the wing in tlic manner described 
than by the legs, and there is no risk of causing injury. 

Wiicn holding a bird for examination, the bicast should rest 
on the palm of the hand ^vitll the head towards the handler. 
The legs should be held at the hocks between fingers and thumb 
and with one or two fingers between them. This leaves one 
hand completely free for examination. 

The culler should handle every bird. He should first note 



PfcMos Slotfcrn Poultry 

FIO. 129. — DURING THE EXAM- AS THE ASSISTANT PASSES THE 
INATION FLIGHTY BIRDS BIRD STERN HRST, THE RIGHT 

CAN BE CONTROLLED BY HAND SLIPS UNDER THE RIGHT 

SHirriNG THE THUMB SO TIIAT WING 

IT GRIPS THE LARGE BONE Illustration shows how fingers clasp 
IN THE ^^^NG NEXT TO THE the breast Balance and distance be- 
tween bach and breast are automatically 
' regtstcred 

general condition and whether or not a bird is in production. 
Some birds will be over-fat and handle like lead, others may be 
seriously under-weight with the breast-bones like knife-edges. 
Both these types should be marketed, for the simple reason that 
it will not be profitable to retain them. 

^Vith a well-managed flock, however, the great majority of 
the birds require closer examination before a decision should 
be made, because individuals that are obviously poor producers, 
weak or unhealthy will have been culled in the ordinary course 
of management. 

No system of culling is infollible, and there is no poultr)’- 
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man \\ hose judgment at times docs not result in culhng bmls 
tliat should not be culled, but it is far wiser to cull riqorousi), 
c\ cn If }t means getting rid ofa feu polcntiall) profitable hjers, 
than not to cull at all 

In order to cull as cfTcctncI) ns possible, it is essential to 
consider the mamgement of the flock, and of course the lime 
of the >car. Unless these factors arc taken into account, 
serious errors will be made. The birds mi> be in poor conch* 
tion because of mismanagement, and if that is so the culler 
should then decide s^hicli birds arc hkcl> to respond when 



no ijo — lIA^nIJ^o TUI AiuKi* 

Ml s 

ITtf fiv-I if th*- m 

roiVffrtJ l»> cic t) iiml> fr«rtn lit*' Irti 
»i Ip ami if th*- fnt i>*«i 

i r ijm fii »ti tt«- riel t ml- 


n -* » rr*sn fc**r*«f 

iN'i HTIOS or ui-AU am» 

Vf'rr inmmi; ihr } ra ! »mo p" t « 
anti ti-rlif j* m iracii ti tl r I Jifvl ** 

•I trarnlrTT*il 1 > « w1 

« t<»mf ttal I*" f If Irtnl am! ^ 


the error in rn in igcmrm Ins Iktm corrcitrd and whuh are 
not 

Sinuhrlv, the <n<on mint hr roinulcrcif, Ikh iinr, other 
fiiiors iKTinit rqml, a lh»ck Iniullnl m Iul> will loniun a 
ere Iter projwirtton of hud* m !s\ thin if it u hamllnl in 
Sepicmhcr, wlien iinn\ of the Intdi will In- iiuniliine 
\ftcr notinr ecnrr.il sondinon the next sirj» tmnt l>^ 
find nut whether <'r not a hud u liMn.* 'I fnt it iff nr h\ v itn^ 
the cmuhtion of tiirnl*, uatiln an! fier. tlir \rn! an! 
liono. IS drtiri}>«l in ( hiptir Six 

As .1 rule, Jnrdt ih it 'ttr n I is»n • ilunn • the lair tar a '“r 

months are iDt wo'th lrrpn*f*r * i/r* n I ir non ft it in!-* 
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that they may come into production in the autumn, but they 
rarely lay- well enough fora sufficiently long period to warrant 
their retention. Usually after an early moult they lay for 
perhaps two months and then take a long rest, extending 
possibly until the spring. The bird that ceases to lay early in 
the season is almost invariably a poor producer. 

In yellow-skinned breeds pigmentation is of some value in 
culling. "Where a normal ration is being fed, and particularly 



Photos : Hodern Poulliy Ktepiug 
FIG. I31. — WORN PLUMAGE OF GOOD HEAD OF A PROLIFIC LAYER 
LAYERS The loss of the head feathers is 

As the season advances good layers can be a r^aracteristic feature of many 
identified by the worn condilion of the high producers, 
plumage. Frequent visits to the nests cause 
broken and worn tail feathers. 

where the birds have grass range, all individuals having deeply 
coloured shanks and beaks, with yellow in the vent, in the 
summer months should be culled, even though they are in 
good physical condition and have well-developed head-points. 
These birds are not in lay, and have not been in lay for a con- 
siderable time. With such birds prominent combs and wattles 
may indicate an abnormal condition of the reproductive 
organs. 

The Moult. Of all factors used in culling, the time and 
duration of the moult are of the greatest significance. The 
matter has been discussed in Chapter Six. 
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Alihough moulting is a most valuable guide \sbcn cullinc, 
it is unfortunately true that many poultr>'-mcn fail to make tljc 
fullest use of it. On numerous farms early moulters arc fre- 
quently oscrlookcd; in some eases they complete the moult 
and come into production before autumn culling is undcrtakcji. 
Tiicn the culler is misled ; he may c\‘cn regard the bird as an 
exceptionally good layer and retain her a second >car, possibly 
for breeding purposes. 

Tlic early moulter may be dctcctcsl by her clean, bright 
plumage, and her dull, shriscHcsl hcad-)>oints while she is out 
of production. If handled, pin-fc.ithcrs will be seen. 'J'hc 
plumage of a bird that has not moultctl sliows signs of wear and 
tear during the summer months, and the fcallicrs arc somc- 
wlial raggcti or broken, especially those of the t»ul. ^Vhitc 
birds begin to look rather dirty comparctl w'ltli the snow-white 
plumage of tlicir early moulting sisters. 

Loss of Head Feathers. Many of tlic best lasers tend to 
lose the hcad-fcaihcrs at tlic base of and immctliaicly bclnnd 
the comb, 'fhe reason for tint is not undcrslootl. Neverthe- 
less, the phenomenon is quite a common one to whieh con- 
siderable significance is aitarhctl v\)icn culling the fioek. 
Care must be taken to distinguisl) between baldness due tt* 
hiying niu\ that which arii« from the depluming rnhe .md from 
over-mating. Some prolific l.i>crs alw» shove bareness of the 
afxfomcn .is the sc.asoti advances. 

Wlicn culling, tmi much attention 'liould not he paid m nnv 
one eh.nraelcr, unless of course ii is a sufTirirntl) serious defect 
to w.irrant immcibaic iullmg. In mf>si itotames .t cloision 
must lie m.idc, not with cxccpnon.illy or outitandinch 

gtMxl birds, but vsilli iho'e falling between the lv^^| rvtrrmrr. 

It IS therefore esscntinl th.il all characters sh.i 1 l l>r *!idy coh- 
juleml, all cvidenre for and ag.sinst a iiird's rrlenlion i aiefidl) 
assesseti liefnre the final vcnlirt is given. 

r(*r the exficrieneetl p>ijhr>-m.in tnllios’ individiul hinh 
IS not .» long profCM, Handling ,nnl ob'rrvMt'nn .are atc»»in* 
plnhexl verv rapulfv. 

First- and Second-year Production. .\s a fid-' firn* 
\r.ar prtKlucUon i» higher than that of the and tnh-r- 

qurm scan. ‘Hierr is romuleral'le dilfrren.r Iwt^.rrn in. 
divi(lu.iUin ihw tr.j>ril. but a irvirv. nfffjw^ts fr-.m nord-^r 
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of centres shp^vs that second-) car production is about 80 per 
cent of the first This means that a bird laying 200 eggs m 
her first season may be expected to produce about 160 in her 
second season This appbes to flocks showing comparatively 
good first-year records Birds with very high records usuallv 
show a greater dechne in the second year On the contrary^, 
with low -record birds the reduction in production is usually less 
marked It is by no means uncommon for very low first- 
year-record birds to give greater production in their second 
season 

As an approximate estimate, however, it may be assumed 
that with flocks of good quality 75 to 80 per cent of the firet- 
year production may be expected m the second y ear. A similar 
fall m production should be anticipated if the birds are kept 
for a third season 

In estimating financial returns from second-year birds, the 
seasonal level of egg production must be considered In 
normal circumstances these birds arc not Hying, or are 
slowly dunng the period of higher winter egg T is 

means that although they may lay 75 per cent of their fint 
year’s production, the cash return is considerably below this 


percentage , , 

It IS for this reason that most commercial egg-producers 
keep all-pullet flocks— that is to say, the whole of the laying 
stock IS replaced annually 

Management of Layers in Batteries. c managemen 
of birds m Hjing-battcr) cages, while similar to that of other 
S) stems of poultr) -keeping in its genera! pnnciples, presents 
problems peculiar to this modem method of egg pm on 
For example, it would be incorrect to refer to t c oc , 
least in the generally accepted sense of the term, 
importance of uniformity of age and devclopmen o 
does not apply to this system On the contra^* e a 
birds that die or fad to give satisfactory egg production can 
replaced at once is one of the advantages o I ic sys cm 

It must not, howerer, be assumed that the batten u a fool- 
proof sjslcm Obsersation, stock sense an , i 
added, Common sense are necessan for the successful operition 

" Whe^’rh^lS'are bmugh. tn.o the batten house their 
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condition should be noted. They should be n\c1I grown and 
plump, but there is no ncct! lo reject l)irds that arc •lonicwliat 
backw’ard and under weight. Their condition may !)c due to 
ncr%ousncss or possibly intcstiiiai parasites. Sljould tins be so 
they will probably respond lo the ensironment of the batter), 
where they arc not bullied by other birtls and where in time 
intcnial par.xsitcs will be got rid of because re-infestation Is 
prevented.* 

birds of thus l\pc should be gisen an opportmiity of prosing 
their ssortli under batter)' conditions, but llic cages in wln’cli 
they arc jilaccd shoultl be marked to cal! the attendant's 
attention to them. The progress of iIjcsc birds slioulcl l>c 
noted. If in the course of, say, two <»r three weeks* time their 
condiltoii h.os not improsed, then (hey must be rcconsidrrcch 

birds markedly under si^c and obsiously weaklings should 
not be placed in cages. 

bullets should be pl.at cd in tlic cages w hen four and a half to 
fisc motnhs old. They should not l>c moved .ificr thes have 
started ks)ing, bcc.ausc this would clieck prcKluclion, aiu! if 
they were moved in the .antumn or winter months it is probable 
that moulting would rcsvilt. 

Oji rommcrci.al plants it is an advant.agc lo have r.arh hatch 
of birds m the same block or hlivks of rages. 'Hus will !>r of 
considcntblc help m routine work, ami will give a more com- 
jilctc piilurc of tlic performamr of rath lot than is pKviblr 
if die hinls arc pka<csl here .and there about ilie hatter). 

riiis grouping m.iv be shUKuU to in.iint.un throughout die 
)c.ir owing to lulling and repkircmmis, hut at least thebirdv 
should be grouper! if a J.arge miinlier of pullets arc pl.ircil in 
tlic rages at ati) one lime. 

l.-irgr*sralr producers in.is rrt.ain the Mock grouping jsvirrn 
thmugiioul die )r.vr. In rlfrrl, e.nh block of r.sgn is rrg.sttlerl 
,\s .a flock, .and is so trcordrrl and rostrd. 

bullets suqilus to inui.vl rerpiirernejitv are reared h»r each 
htmk 'Hirv nuj Ik* kept on <|erp-llficr, in jard* or htlamv 
uniis. 'Hirs constiimr the rr^rve |w>»)l frmn V'hicli rrplsrr- 
inrnt pullrtt are dr.iM;j. 

I bus, culls m each h!‘*fk ofragn .sre trpl.srrtl In pullets f f 
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the same age and breeding Risks associ'’tca moving re- 
serve pullets in lay to cages are accepted Moulting imong the 
newcomers is not so wadespread as ma} be sof pOocd, due to the 
very favourable environment of a well managed oafter) plant 
Replacement of culls is usually restricted to the first few 
months of the pullet year, thereaftei the number of birds in 
each block of cages is gradually reduced b^ normal wastage as 
the laying term draws to a close 

Scounng tn Batlenes ^Vhen the birds arc mo%ed to the cages 
the droppings may be loose for a time This is due to the 
change of feeding and perhaps en\ironment, and as a rule the 
condition becomes normal in the course of a few da)s 1 a 


suitable ration is being fed 

Some feed oats m addition to mash or pellets for a short time 
after pullets are placed in the cages Since most growing 
pullets have a mash-gram diet, temporary feeding of oats mil 
make the change to a battery diet less drastic and mil help to 

prevent diarrhoea , , .1 

The droppings of battery birds arc usually looser than those 
of birds kept on other systems, but scounng Mill not occur il a 
properly balanced ration is fed and housing condiuons are 
satisfactory 

Complaints of scouring in batteries Mere at one time \er) 
prevalent Much of the trduble was due to improper feed- 
mg, but perhaps the greatest cause m the car i« 
the battery was lack of ventilation m the house ir ^ P 
m a vitiated atmosphere arc bound to become cm , 
their whole system loses “ tone ’’—hence diarrhea more o 
less severe . . , j ^ ,» « 

Should scouring peisist, feeding should be considered 
cquall> important to consider housing 5 * 

latter are satisfietorj probablj a slight alteration m the com 

position of the ration Will effect a cure ivinip 

Ind.Mdual birds may continue to pass loose droppings while 
remaining m la\ and in good health 
Oeeasioiiall) scouring may occur m a 
or c\cn throughout the battery house, for no app 
Laeept for diarrhcea, the birds shoM " 7 ' "'P'"'" 
and continue to lay at a normal jatc C ases of this kind 
up in due course without treatment 
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In some instances the addition of i or 2 per cent of \ egcnblc 
charcoal has proved c/Tcctivc This amount sliould not be 
exceeded, and it should be fed for a short period onl> 

Birds that show greenish or yellowish diarrlicci ind loss of 
appetite should be culled, as should am birds with svmptomv 
of fowl paralysis TIic> sliould be sold for table while thc> arc 
m sufficient!) good condition for the purpose If left ni the 
eases thc) almost mvanabl) lose weight raprdh and ofeounre, 
the) ma) be a source ofinfcciion to others 
Itedmg tn liaUeutz It is usual to feed an all dr) mash or 
pellet ration in tJic batter) house flic food is given adhh 
Man) claim tint pellets reduce waste I his, however, is 
large!) a muter of thc design of the food trouglis and the 
avoidance of overfilling The troughs should not hr filled 
bc)ond about two (turds of their capaciiv, and should Invt a 
comparative!) wide hp, to prevent thc birds picking out the 
food 

In cafetena batlcncs pellets should be fed to maintain an 
adequate intake of feed Birds can consume a gre iter weight 
of pellets than mash in thc limited ftcding time— imnll) 
about 7 9 minutes per hour — which billcrirs of this tv|>c 
provide 

The diet must be corrcctiv b danced for birds kept under 
batter) conditions 

Gram is not usual!) fed to baiterv housa! stock If it is frtl 
It mav be given at an) convenient time jirovaded the amount is 
so restneted as to ensure a hihnccvl diet ssith rnish nr prllr(s 
vshich should be siutab!) comiKiuntled for feeding with j,raiii 
^\el mash is not rccommrndrtl, but sliould the pnxhirer 
wish to use home mwed nieils and m wiibout a |>el)riim, 
m'ichinc, supphjnratv} feeds of wcj mash linv lie irf^mml to 
maintain feetl consumption at a Im.h level In that event it 
will be suflicient to dampen the surfwr if tlir m uh m the 


troughs 

However, if it if drsirrs! to male m/* if Ik jIrrJ 
processed Iiousc scraps tpoddiiiHi and fimihr w wtr f i> r 
birds should l>e given crumbU mash m ihr trn'iun- at d ai 
jn thc hie afternoon, as much as tin s^ill ibjr «p wi‘» n 
tt-unmWe time n etch mr-il If ll.r m..h r. ii.m. = 1 >. 

ptoport.nn nflmiu rintrmi ^rr) t,rrcr ». I c', ... .1 .M I- 
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gi\cn — sufTicicnt to keep the birds occupied for two or three 
hours before the mash is cleared up With bulk^ flashes they 
must be gi\cn time to take a second 01 third helping should 
they require it. 

Food Consumption tn liaUmes On the oilUodox systems of 
poultry -keeping the a\crage dry weight of the food consumed 
per bird per day is appro\imatcl\ 4* oz , or 28 lb pei 1 00 birds 


jrjo 122 — mechanical feeoinc and 

CLEANING 

StS feSiS s"‘ u 

Mnn?cTcd"“raS block of rage in luni 

Naturally, <:°"Sumption iskei 7 vanabk dcpcndin^^^^^ 

or not the birds are in lay and to a lesser heavv 

Laying birds cat much more present purpose 

breeds eat more than light breeds but ..verase daily 

4i oz feed weighed dry may be taken as the average daily 

amount consumed by a laying bird n,fTi*r/»Tit bodv 

Feed required for maintenance of birds 
weight and for egg production is discussed in P 
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In batteries food consumption is rather greater; it uorhs 
out at about 5J 07. per bird per day or Jb, per 

In the full production period of .jO uccks total feed con- 
sumption is in the region of i cut., »>., 5 c^^t. uill feed alKuil 
240 birds for a ucck. 

This estimate is given on the assumption that balanced diets 
of good quality arc fed. If /bods of inferior quality arc useti 
consumption will be substantially higher. High-energy diets 
result in improved feed-conversion cflicicnc). 

Ifuct mash containing {>otatocs and other btilkv vegetable 
mailer is fed, a bird will cal some 10-12 07. (weighed wet) per 
da). 

Food consumption, however, must be related to egg pro- 
duction to obtain a f.ur comparison betv^cen the (lin'errnt 
S) stems. There is usu.dly Kiilc diflcrcncc in feed-conversion 
efficiency in batteries and under dccj)-littcr conditions. 

In general terms it m.a> l>e s.»id that these svsicnis arc .dwnt 
equal in this respect, but food cotiverslon eificiency of birds 
kept on evtensive svstems is usually lower, if., tltcy consume 
more food per <Io7cn eggs proshiced than do hirtls kept on 
intensive sptems. 

Tins should be home in mind in view of the alleged cconoinv 
of feeding stock on range. 

Crjt enrf S/irH In batteries o)5tcr'shd!, «o<.klc shell or lime- 
stone grit ma) be fc<l over ihc mash or pellets. A little should 
be se.nlierctl over the roo<l from lime ti> time. I’nnidesl some 
remains in the troughs, the birds v\iU e.ji .all they rrfjuirr. .Ml 
tlioc gnts arc equally cffcclivc so f.»r .xs shell lesuirr is 
icrnctl, therefore tlic cheapest sliould be fesl. 

borne prefer to use limcslonc Umir instr.ul f>r grit eu ovurr- 
shell. In that even! il should l>c mixetJ will) the fixwj .at ihe 


r.vlc of 5 per rent of the weight of the tlrv mash, or alKnjt 
G lb. (>cr bud per annum. 

.\ little fimt grit should abo given. rt|uiv.ilrnt to 


20 per sent of the weight of c.il<ium grit or .vb- tu 1 i| Il». 4 
\car. riinl grit need nor l>r supplirt! .u f/njunu inirrvab 
It IS sufTu lent to give it .Mronl once .v tn«ml!i. »imr it v.«II ihm 
be rrl.iinc<i in Ihe ku/.wI. »lieirn wl.ni IrtI nnlww>mh 
eirni of Rtit i* I«i>r<l <’UI <'f llm 

lijllcn bir<!< ib-nlil I'n'-*- 1 l« ' '' <' 
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appropriate percentage of \itamin D 3 cotud tii f m {^e food 
at all times of the \car 

Artificial Lighting VI BatUries. Artificn licj.tngi ccnmonl) 
emplo)ed on commercial plants There is tu aoubt that it 
an economic proposition, but great care should be taken not 
to gi% c an excess of the “ light ration ” The hgats should oe 
suspended in the centre of the serxicc passages, and should 

light the food and tsater vessels 

It IS immatenal uhethcr artificial light is used in the mormng 
or evening or both morning and evening In the battery 

house a dimmer switch IS not required 

Some plants are equipped with fluorescent lighting - 
though more expensive to instal than ordinary lamps, current 
consumption is lower , 

' Artificial lighting of spnng-lntchcd pullets may be expected 
to increase production during the six winter V 

between twelve and fifteen eggs per bird, but 
realized that this is at the expense of spring and summer 

Artificial light will usually eflect a ^ 

autumn and winter egg production by ear y a P 
because it lowers the incidence of moulting a 

R<ccrd.ng In the early days of the *>atte^ s,^ em tt was 
customary to beep daily records of individual birds 
cards were attached to the cages or food troughs, one card 

being ruled to record three cages, i e , one in rnpins of 

In some cages recording was 

rings moved along a stout wire from one side ^ 

other StarUng with all rings on the c t, 'v < 
collected one rang was moved over to e g 

"Thus at the end of the month the total production was 

ascertained by counUng yS* Poo, extensions to 

Odiers used clothes pegs on the tronirh 

indicate production Some merely marked the food troug 

with chalk as the eggs were collected widely as 

These m«hods are snll md^duaVreeold.ng 

former y On eommercial planU d ^y abandoned 

serves little useful nurpose, and uas occ & / , 

In7t“ad the birds m% be /eeorded for short periods at certain 
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onK , r 5 , jusi bt-rorc Chnstm is and Easier or at nn> 
lime a\cnqc output is sub-normal 

Bui c\ cn this short penod recording has not uni\ crsal appeal 
On man\ batter) plants records arc kcjjl of the performance of 
birds in each block or group ofcaqes, the batter) man relies on 
his ol>seraalion and judgment to guide him in culling He 
notes the appearance of the birds, tbrir appetites and the 
condition of iht droppings 

India iduals showing the characteristics of tlie poor producer, 
those birds whicli ire olmousl) in |>oor condition and those 
avilh greenish diarrlura ire culled 

Indiaaduil nconling is impractieahlc in two- and three- 
hinl cages now hscommg inrrtasuigK |K)pular 

I Ijo'c ulio favour 1 cepmg indn idual rcconU will save tune 
hv recordim; the numlur of eges lollrclcd to d itc insic id of 
marking the cards with strokes or trossrs to he tolalkcl at the 
end of the month lor cvamplt if a bird Ins on the first 
d ») <f the month enter 1 tn the appropriate square, if she 
lavs on the second of the month enter 3 , if she docs not lav on 
the third hut lavs on the fourth dav inter 3 for that date and 
so on 

\Nhcncul!un» due tlUm itur should lx made for moulting 
and hfrwKliness In these cases the commercial pnxlucrr is 
gnulrd hv the priKliution of the t,rotJp the and tlie 

Irn^th of time the birds line Ix-cn in lav lor instance, 
loss ards tlie end cl ihr prtKliu non \cxt — usu dl) ten to eleven 
months birds iiioidtin^ i»r goiii^ hrr»»»<!v wouhl pndiahlv lx* 
ridletl where IS this Ix'lnvi mr rnl\ in the sr lwuj vsould luit 
w srrant cnllin^ 

It IS tx t jM <nMe lo f }If»vs irliitr »rv pr«*trdurr in matters t f 
tins kind One must um at seruruig the f rritest profit 
Hni il »rs not implv di ssin sullnn: vsithout regard to other 
fun TS 

1 1 \\ nh birds » f a lm.h iiidu) strun nr » ri«\ hr«"s!i 

1 f-is ssdl r I Iw* p»rs dent • n l! r t*atlrrv ssslem Iltrils v»dl 
t,n tirtw.dv fn tn tune to isnie !»tu vs a rule ll r\ n- n ret o er 
It, l>et luse the r is jr< i tnei 1 < f ll e h i|frr\ t I « « ndil is r t » 
tl r f rs*i 1 I tilt t N • I rslr «•! I I i rTr*ttr\ IJ r Innls 
dl nl 1 li^ left M ll e I r> 41 1 s' sill 4Vr d r t fit al rati » 

\f T i" <e ll f If) ll S4I t I l-e SJI ! tl it r ultif i I s 
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bittcncs 1$ nn unquiJificd succtss l])e bird usuiil) drop 
thcir fcitlicrs nt rem'irkibl) npid ntt but in ry lo t con 
dition badl), and require man) uceks oi even onths in 
uhich to recover Thej rn'ty be out of production for oiree 
months or more nnd this usually occurs during the season 
when egg prices arc high 

In the WTitcr s experience it is not profit ibic to keep birds 
m cages over their nnninl moult Undoubtedly some m 
dividuals will pa> to keep a second season, but unfortunately 
they cannot be identified at (he completion of their first year in 
the cages 

Generally speaking it is more profitable to replace the buds 
at the end of their first laving season If, however, it is desired 
to keep a proportion of second vear liens the birds that mam 
tain good condition md moult late m ilic season are likely to 
be the most profitable 

The above remarks refer to the annua) moult that takes place 
in the autumn 

Young pullets taking a partial or even complete moult in the 
autumn or w inter of llieir first year usually moult satisfactorily 
and It IS not suggested that these birds be discarded , also this 
applies to pullets that moult in the spring These latter usually 
take a quick moult and under the influence of the lengthening 
days soon return to production 

Insect Pests Insect pests can be very troublesome in battery 
cages A]] metal cages do not prevent them, it must not be 
assumed that because the birds arc free from extern il par isucs 
they will remain free m cages for this is not so 

The birds should be examined for hce and tiu i \v,es loi ixal 
mites at frequent intciaals tliroughoiit the vear, but tspctiiHv 
during hot weather Red ntUcs \mU rongreg ift uhtreut 
they can find seclusion — under mash hoppci-s droppings travs 
and even beneath droppings tint adhert to the wire floors 
Modern insecticides appbed as aerosols (rm tvti'cmtl) fine 
spray) will quickly nd birds and plant ot ihrsv pists 

Egg Production The average egg pnidiution obtained from 
stock in batteries is usually highci th in tixuu butls kept on the 
more oithodox systems 

Whereas a pullet flock avtragt ol k, i(> do/cn eggs per bird 
IS considered satisfactory on i wtU m in igid commercial farm 
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on ibe batlcr\’ 5)‘<itcin it uould be reasonable to expect an extra 
1 1 doren cgtjs per bird. Instances of much higher pro<luction 
arc coininnn. 

Tktn-thtlUd There is no doubt that the batten* sj stem 

b stimulating. ’Pliis is shown by the fact that birds may 
f)ccaslonally lay two or c\cn three eggs in tlir course of twenty- 
four houn, but when they do so the second and third eggs arc 
usually thin-shelled or shcIl-Iess. 

This trouble is more prcsaicnt s\hcn young pullets arc < oming 
into prmlustlon, and in the spring, when hirtls arc laring at a 
rapid rate, because the ovary is in an extremely active condi- 
tion. Yolks leave it in such rapid succession that the birils are 
un.shlc to assimilate suflicient calcium to provitlc shells for all 
the eggs produced. 



batch in March or early April. 

It might be supposed that hatching all the year roun uou 
permit the battcr^’-owncr to keep his plant fully pro uctne. 
In practice that is not possible, because ho\ve%cr goo t ie 
management there is always a proportion of the 

ing birds not in lay — young pullcu not yet mature, i s 

are moulting and broody, and those taking a ten?poraiy ^ • 

On a commercial plant it would be fair to say that, taking 
the year as a wliole, some 15-20 per cent of the cages a 
productive for the reasons stated. . r . jo 1^,. 

This percentage may seem rather high, but in ac ,, 

than with any otlier system of poultry-keeping hipher 

good manag^ent, because with all other 
proportion of unproductive birds will be ^ , K-itterv 
not possible to keep flock houses as fully stocked as the battery 
house throughout the year. ^tra- 

Ag= of ma?ketmg the pullets should be related 
production and current egg prices; in short, o p 

Superior strains are capable of ,? nr even 

egg production for a Ia>>ing season of twe ve 
rather longer, as the perfoimance of pe S 

quality at laying trials has shown. T , 
equally to birds kept on other housing systems. 



Chapter Thirteen 


Rccordin^i Systems 


o farm can be cnicicniU ni.tnagctl unless proper 
rccorth arc kept, llic pouttr\.tnan must keep tlic iisuil 
aicount-b<K>ls in ortlcr to show liis financial position, wlictlier 
lie IS makint; a profit or loss ami — what is orKrcal irnportaiur— 
where the profit or loss is bcint» m.atlc. 



ivr.r t 


tn, 1-^5 ^tu^r^II> tio xtNi.t tnit) rs Tin iinirwrr pRirmw 
It.- »t*r« » •{ U * 11 ./! r.' ^ Jft-Vt, I J rvn »ni!ai f*.v IJ , 

U.ii). »ri.l t.fj C.4 »/mJ nr.. *»f .-./it 

I * r»,«! k'r*-! '*»! ex »!-. fui 

If the ptsnjvetwc ix.uItrS'fumrr n s.iihnut v-tnr kiimslnlrr 
< f l^wA'lcepier, hr s' n«hl stmU an eJrrnrtit.m tnt-lK. I on 
the lubjrit, < r fo'.njh an aisooi tint. 

\ptrt frn'n the a* «J o'l rf irsirtli mnirfti'rl S'ith 

finiMt m 1 tran»ar o 1 r fiuMt t.v a pn isTtrri f<tr xtx orilir- 
the j>rTf rT*!3n»e rfh** wi»!'i*t ih/- rf-fPiOiM tl u 

trvCAlt he »t It ‘Op'nrls at a I ri tr> It f-j, r«r | j j.-)t f.tt {.• 
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FIG. 134. — EGG-PRODUCTION RECORD CARD 
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on ihc source of those innumerable leakages, perhaps not 
serious in thcmscKcs, but uhich collectively ma\ make the 
difTcrcncc bct\%ccn success and failure. 

Mans systems of recording arc practisc<l, but it cannot be 
said that of those found efficient one is superior to another. 
So nnich depends on the class of farm — t.r., the rwjuirements of 
the man at the liead of affairs. \ system that one niat» ma) 
regard as ideal may be considered inadequate or unncccssarib 
complex by another. 

The following suggestions arc not intended to represent an 
ideal, but rather to give a somewhat sketchy outiinc of the 
records required and .a melliotl of making them. 

On the commercial farm Httlc detail is required romparcsl 
w ith the \ asl \ olumc of data rccordcsl b\ the pctligrcc-brccdcr. 
The former ssill be considered first. 

Egg-production Records. lor flocks ih.it arc not imp- 
nested a simple card on which the dails egg protluction is 
recorded will be sufficient. Ikach cart! should show the >enr, 
the number of the pen, number of birtls in the hou<r, the breed 
or cross, date of hatching, and the name of the brcctlcr, with 
columns for monthiv total and total to d.iic. 'I here slioufd be 
a wide margin for remarks, on which should be recorded 
mortality and other items likely to be of \alnc for refereme. 

A card for this purpose might be nilrd as sIjowu m I ig. 13 1. 

llic information at the top of the tan! shouJil hr rrronJrd 
when the birth arc liomctl. If the work it jiontponctl, doubit 
m.»> arnc later. 

Tfcp-rrst JifrorJt. 'Hie i.irfl tl«njJd rrft>rd ilir rci; pr^>- 
duciion for tme month. It m.i\ be rulrtl to torrctpind with 
the |>en rcronl, with the exception that the lcfi»h.ind lolnmii 
/.t.v.w.W fXyr sjvjr jww}X\ fhf' 

each bin! m llic house. 

On mans cartlt tlic |>rn-nMm!H'r, brcetl, nitnnli ami \r.tt air 
on the lop, other inrormaiion kept in l)»r ti/<l 

raortl l>t«oV., m uhii h the total poKlutliou of the jk-u f-r ra h 
inoMih It rnlcfttl. 

AV.* fJi At tjnir ti UA^ fmn'n 5 ji> lo Irrp a 
rciotd of the morning and r\cnirg trmi>rraiurr of 1) *• if n- 
Inlor Hilt adih Oi tie po-tltfvmAn*! «« rl ,it .( .mn t - 
practi.-il pufiv»«c. Iv-^ame with rt* i'-jJ p- 
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housctl lUcrc is little variation in tcmpcr*\turc. Au> \sidc 
departure from the normal temperature that may occur may be 
recorded, together \siili the reason, in a column for remarks at 
the side or bottom of the card. 
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These cards should be filed for reference. 

Alternatively, the above information may be entered in an 
incubator record book, a cartl pinned over each machine bcinq 
used to show date of setting, date of egg-testing and date of 
hatching. Tliis card is merely for the convenience of ilic 
operator. 

In cabinet incubation eggs should be set weekiv, and cacli 
tray should be marked with a small card ordisiincuvc colour to 
indicate llic week — sa>, ret! for the first week, vshilc for tljc 
second, blue for the tlurd. 

Tlic cards should show the breed or cross, and should be.ir 
a number to correspond with that in tlic Iiatching book, 
where all other details required bv the operator should be 
entered. 

Droodtr Records, All the information required by the com- 
mercial man can be recorded on a card ruled .as below 



ItRooorit Itrcotm 



Hrooder No 

lUml 

I>itr lUtchnl 

No 

nfchtrti 

ItaUh Vo 



No 

rpifptl 



I>t, 


•Notrv 

1 


33 



2 


23 



T 





4 


-5 



i 


3<* 




S 



1 


3 t 



•i 


S'* 



to 


a» 



lo 


to 



31 


4J 

y%nr 



iir, 1 ,7 — R nftt»nr* 


Recftr'^ R((i.rd\ 1 or the cu’wim* sl.iqr n i^ vuHiciml lo enlrr 
mnns the top of the c.-irrl the rmrnlK-roffhr f»efi, ditcf fl jtfh- 
in?, number of Inirh ami nmnl»rr of lu'di la trirn!, d r tr- 
iniinclcr nf llir t.inl imMiliiis; 'p'"' f-.r m.tn, r.-n.l.ii h >! ■ ■iM 
lx; rK'xlIol infiinmlrn'i «illi tmrti to morutm, . ullci.-. s- •\ 
periapt the .ivrr.ise wr. -1.1 . fll.e l-m!< if H ' leUT ''‘il 

infoTiuittati. 
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Rearivg Record 

Pen No Date oPHatching 

Hatch No No of Birds 


Notes 


FIG. 138. — REARING RECORD 

Pedigree Recording. Pedigree recording involves work of 
considerable detail. The task is an exacting one. 

Many different systems are favoured, but all should ensure 
accuracy and simplicity, and should provide the fullest in- 
formation available at a glance. 

The card-index system is favoured by many pedigree 
breeders. It has much to recommend it, provided it is applied 
on business-like lines. All cards should be kept in their 
respective filing cabinets. They should be removed only 
when required, and should be immediately replaced. This 
advice may seem to state the obvious, but in fact carelessness 
when handling records frequently leads to odd cards being lost, 
and that is a serious matter for the pedigree breeder. 

Pedigree recording starts with the trap-nest record card of 
each bird. The number of the hen should be written on the 
broad end of the egg at the time the bird is released from the 
trap-nest. In recording the egg many breeders use letters to 
indicate the grade, entering “ A ” on the card for a “ special ”, 

“ B ” for a standard, “ C ” for a second and “ D ” for a pullet 

egg* 

The total and grade records arc entered at the end of the 
month on the right of the card, the information being earned 
forward to the left side of the card for the following month. 

Egg Cabinet. An egg cabinet is essential on the pedigree 
farm It consists of a number of trays with ij-in. holes drilled 
in the bottom to hold the eggs m a vertical position They 
should be stored with the broad end upwards. 

The size of the trays is not standardized Much depends on 
the details of the system preferred by the breeder. It is, 
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however, convenient to have the travs eight to ten holes deep— 
/.r,, from front to back — with about the same number of holes 
from side to side. The rows of holes should be numbered to 
correspond with the number of the hen; thus each tray will 
hold all the eggs produced by eight to ten hens in as mans 
da> s. 

Each tray may bear the pcn*ijumbcr and otiicr details the 
breeder may wish to record. 


iMOwpuAi neouenoM in Cuba to* 1 utAUffjs ca»o 



IK. I —Vnur.Ht t iMTCifiMJ AM» RrARINO 


/V</ifrrr*/a.'r^‘'^e ’Hir j>ri!K'Trc-ha!c hing irronl 

should shovt ihr nuinlxr of fhr hm, !)jr numlier f>f ihr ilrr, ihr 
hens first-vr.nr ecc priMlmthm, n:g-wci*.;h!. l^wlv^wcr.'lu, 
mimbrr of tunes linxxl) and oiltrr iuromnnou reriulrcd !i\ the 
brceiler Tluv shouM Ik* rrefutle*! .tf the fop of fhr ur*! <1 
ingr in the lutilu'ic-retort! IkpoV .u in.vv Ik-. aoiI is 

should Ik- nilcil for showinr dite nf *«-tlinr. ntimlK-r • f ev.n o-t. 
numlH-r of nifcttilo, numVf . I 

cl Icli .'I»l numWr < f 1 1.>. U C-'l q''.'"' '■ '"I ''!- 
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Rearini^ Record. The rearing record, wliich may be printed on 
the back of the hatching-record card, may be ruled as shown. 

Male Hatching and Rearing Record. It is desirable to have the 
breeding record of the male readily available. This may be 
accomplished by recording the information shown on a card 
ruled as in Fig. 140. 

MALE HATCHING AND ftgARING CARD 

CeekN»l W<4 tiWi HMing , 



FIO. 140. — MALE ilATClIINC AND REARING RECORD 

Progeny Testing. For progeny testing a card ruled as follows 
will be found to give the information required. 

PROGENY CHART 



f:G. I4I. PROGENY RECORD 

On the reverse side provision should be made for recording 
the description and pedigree of hen, thus: — 
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DESCRIITION* AND rnDICKtX 

Hes No 


Head F.jt 

Shanks I’lumace 



no. 142. — DucRimos* and I'mjcun rccord 
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Piolo Ifoicm PtuJiry Ketfitog 
no 144 — ^ANOTHER “ PEDIGREE JOB ” 


Ulien m the incubator indinduality of the eggs has stiJl to be maintained by 
means of pedigree cages, extensive booking etc Photo showi recording eggs 
before loading the incubator 



ifaJ^rn Pffullry AM/’ixf 

no 145 PFDICREF \SORh. 


On the completion of the hatch chicks are removed from the compartments 
of the p<digree-egg tra>i to separate well httered d3>-oId-chick boxes so that 
the) shall not get mixed viilh others. 





Recording Systems 387 

All the information a breeder requires with regard to the male 
birds may be recorded on a card ruled as follows: — 


COMPLETE MAtg fiSCORP 

COCK DiuHaccM W*. tatty Wu 



FIG. 148.— COMPLETE MALE RECORD 


Many of the above charts are based on American practices. 
They show the lines on which the pedigree-breeder may keep 
his records, but of course tliey may be modified to suit the 
requirements of individual breeders. 

It should be emphasized, however, that while some of the 
information to which reference is made in the above charts may 
not be recorded, simplification cannot be carried ver>’ far if 
the pedigree record is to retain its usefulness. 

In modern practice the egg production of the dam and the 
sire’s dam, although important, do not constitute a pedigree. 
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The real pedigree-breeder demands much more detailed in- 
formation, and it is essential to obtain as complete a picture as 
possible of the breeding value both of indhidunls and their 
families if progress is to be made along the hard road leading to 
stock improvement. 

COMPLETE FEMAtE RECOftP 





Chapter Fourteen 

Reproductive and Digestive Systems of the Fowl 


Xhe Reproductive System of the Male. The re- 
productive system of the male consists of tuo testes which he 
close to the backbone and near the front end of the kidneys 
In young birds they are \ery small, but when mature they 
develop to a considerable size, being about 2 in long and 
nearly 1 in in diameter They are yellow ish-white in colour, 
and more or less the shape of a bean The left testis is usually 
a little larger than the nght From each arises a small tube, 
called the vas deferens, which carnes the seminal fluid to the 
cloaca, from which it is ejected at the time of copulation 
The Reproductive System of the Female. In early 
embryonic life the female has two ovaries, the left and the 
nght, but normally only the left one develops This is located 
high up in the abdominal cavity and well forward towards the 
thorax 

It IS from the ov ary that the yolks or ov a arise If a bird m 
lay IS killed and the ovary examined, it will be found to have 
ova in vanous stages of development, from the rudimentary 
ova, which have the appearance of small, yellowish beads, to 
the mature ova as seen in eggs 
It is interesting to note that m the chick the number of ova 
may vary from 3,000 to over 4,500 

Each ovaim is enclosed in a thin membrane or follicle at 
tached to the ovary by a thin stalk 
^Vhen the ovum is mature it js released from the follicle and 
falls into the body cavity, from which it is picked up by the 
free end of the oviduct It then begins its passage to the cloaca 
The muscular contractions of the ov iduct carry the ovum along 
Its length, and during the process it receives lay ers of albumen, 
the chalazzE (the thick coils of albumen), the shell membranes 
and finally the shell, the latter being formed in the vagina 
^olks tn Abdominal Caitt^ Occasionally the vatelhne mem- 
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branc, whicli surrounds the >olk, ruptures »hj)e the ovum is in 
the bod> ca\ it> , and the mass spreads and lines the peritoneum 
In this condition it cannot be picked up by the oviduct, and the 
material hardens, becoming a semi solid mass 
Further 5 oiks ma> accumulate m this way AVhen found on 
post-mortem examination these masses of )oIk are commonly 
described as “ egg tumours ” 

Abnormal Eggs Blood spots Blood spots in the jolk are 
a comparatively common defect in eggs Most of them arise 
through intra-follicular haemorrhage while the ovum is still in 
the follicle, and not, as popularly supposed, through rupture of 
blood vessels when the follicle splits Blood spots m the white 
are caused by the rupture of a blood vessel m the oviduct at the 
time the >olk is passing through it 
Blood spots vary in size from a small speck to a large blob 
Occasionally there may be found an egg that appears to be 
full of blood, so much having escaped from a ruptured blood 
V essel 

Although eggs hav mg small blood spots arc edible, they 
should not be marketed, for two reasons (i) they lower the 
standard of the consignment, and (2) should they reach the 
consumer he will havejust cause for complaint 
Blood spots are more common m the spring, when the ovary 
is very active, and therefore plentifully supplied with blood 
They are also more likely to occur when flocii of young pullets 
arc starting to lay Usually the trouble disappears when the 
ovary becomes less active There is no treatment 

It has been shown that the tendency to produce blood spots 
IS inherited and that it is possible to reduce the incidence by 
selection But m practice this would not be justified, the 
breeder should concern himself with more important matters 
Meat spots Meat spots are commonly supposed to be small 
pieces of tissue from the ovary or oviduct Microscopical 
examination has shown that in most instances they consist of 
blood spots the peculiar appearance being due to degeneration 
of the blood included in the egg 

J^ew laid “ Bad ” Eggs Very occasionally a new laid egg is 
found to be inedible, the contents being more or less solidified 
This is due to the egg having been held up in the ovaduct for a 
considerable time 
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Divies isohted from affected eggs a pigment distinct from 
the norrml yolk pigments, and showed that this pigment was a 
chlorophyll denvatne 

Trouble of this kind can be avoided b) pro\iding a diet 
adequate in quantity and quality 
Acoms Fresh acorns may result in olive green A'olks if they 
contain gallic acid or tannins, which produce the acid during 
the process of digestion Work by Temperton showed that 
germinated or cooked acoms produce this defect through the 
hydrol)sis of acorn gallotamms to galhc acid The latter 
combines with the yolk iron to form feme gillate, which causes 
the discoloration When fully npe ungernunated acoms were 
fed Temperton (1943) found no discoloration of the egg 
contents, even when the daily quantity of acorns compnsed 
3 oz per head 

The wnter fed up to 2 oz of dried acorns daiJj to pullets 
kept in total confinement This caused no discoloration of 
the yolk 

Oak Sawdust Eggs having oli\c coloured yolks may be 
produced by flocks kept m total confinement Complaints of 
this kind are rare In addition to the above mentioned factors 
the consumption of oak sawdust litter may be responsible 
In some cases it has been necessary to replace the litter owing 
to Its containing oak sawdust which caused yolk discoloration 
The Digestive System of the Fowl The digestwe s)stem 
of the fowl differs markedly from that of mammals The mouth 
cavity IS formed by the upper and lower beak, which corre 
spond with the jaw bones of animals Fowls have no teeth 
The tongue is pointed like an arrow and rather haid When 
food IS picked up it passes rapidly to the back of the mouth, 
where it enters the gullet or ccsophagus leading to the crop, a 
relatively large, pear shaped pouch 
Crop In the crop the food is softened by the secretions of 
mouth and gullet, and is prepared for digestion The crop 
docs not secrete digestive juices, but some digestive action is 
derived from the saliva swallowed with the food and ferments 
present m the latter It is a food store from which the gizzard 
IS supplied 

The crop IS connected b> a short lube, through which food 
passes to the provcntncuUis or true stomach Here it is mixed 
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witli the digestive juice containing hydrochloric acid and 
pepsin, a ferment concerned trith the digestion of proteins. , 
Food is not retained in the provcntriculus as in tlic crop. 

Gizzard. Beyond the provcntriculus lies the gizzard, a higlily 
muscular, liollow organ having thick ^vaIls lined u'ith horny 
membranes. By slow expansion and contraction the gizzard 
grinds and crushes the food, which is soon reduced to fine 
particles. This process is assisted by the presence of grit. 

There has been much controversy with regard to the advis- 
ability of supplying fowls with insoluble grit. Many have 
stated that it is entirely unncccssarj'. There is no doubt that 
the stock may be kept in health and production without it, 
but a number of investigators have shown that the provision 
of insoluble grit results in more effcctiv'c utilization of the food, 
and for this reason its use is fully justified on economic grounds. 

When a normal diet is fed the gizzard has a strongly acid 
reaction, which not only assists digestion but is also of value in 
the destruction of certain pathogenic organisms (Williams 
Smith, 1954). 

Intestine^ Pancreas^ end Liver. E.xtcnding from the gizzard 
is the long tube in many coils which forms the small intestine. 
The first loop is called the duodenum, and in this loop lies the 
pancreas. Both the pancreas and the liver arc connected with 
the small intestine by a series of small ducts, through which 
flow the juices from these two glands. 

The pancreas secretes the pancreatic juice, which contains a 
number of enzymes. These assist in the breaking do^vn of the 
food constituents. 

The liver, by far the largest gland of the body, secretes bile, 
which flows through ducts to the intestine. Close to the liver 
lies the gall-bladder, in which the bile is temporarily stored. 
The bile emulsifies fats, which are then broken down by 
enzymes. 

Lining the inner surfaces of the small and Jarg;e intestines 
are innumerable projections called “villi”, through which 
food — now in the form of a nutrient solution — is actually 
absorbed and carried by the blood-stream, in which it circulates 
throughout the body. 

Cetca. Two blind pouches — or blind guts — enter the intesthe 
at a point that marks the division between the small and large 
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The Principles of Poultry Feeding 


^3efore poultry-keeping became a great industry, 
little thought was given to nutritional requirements of the birds. 
They were kept under conditions where they could obtain a 
wide variety of foodstuffs — an assortment of grains, grasses and 
other vegetable foods, grubs and insects of all kinds. In these 
circumstances they could balance their own ration. 

In those days the need for rapid growth, high egg yield 
and for the production of eggs and meat as economically 
as possible under conditions very different from those provided 
by Nalure did not arise. 

To-day circumstances arc entirely different. If poultry- 
keeping is to be an economic proposition it is essential to ensure 
rapid growth and a high rate of laying at the lowest possible cost. 
Moreover, in the modem poultry industry birds are frequently 
kept under conditions in which they are entirely dependent on 
the food supplied to them ; they cannot supplement their ration 
with Nature’slit-bits. Sometimes they do not receive sufficient 
direct light, and cod-liver oil or other good source of vitamin 
D must be provided to prevent the development of rickets. 

It is largely owing to the result of the evolution of the in- 
tensive system that research workers have been able to study 
the manifold problems of poultry nutrition. If the birds could 
not be kept in total confinement it would not have been possible 
to ascertain their requirements to the extent that they are 
known to-dav; indeed, little progress could have been made. 

The poultry-man must understand the fundamental prin- 
ciples of nutrition in order to feed his birds economically. 
Years ago rations were compounded with little regard to the 
actual requirements of the birds. Even down to comparatively 
recent times efforts were largely designed to a\oid possible 
deficiencies, and this, owing to lack of knowledge, commonly 
resulted in feeding large amounts of cert.ain nutrients, par- 
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tjcularly proteins, vitamins and minerals. Tlic general hcHcf 
was that by feeding these foodstuffs in excess the birds would 
take w liat they required and Nature w ould get ritl of the suqiltis. 
To some extent that is correct, and it is fortunate tlial this is <o 
because the stage has not yet been rcachcti when the actual 
requirements lor all essential food factors ran be calculates! 
with accuracy. Indeed, this stage cannot be expet ted, becansc 
individual birds differ in their i»ccds. In making sure lli.at 
the ration was not deficient, certain foods were often fctl in 
excess. This not only resulted in wasteful feeding, but in 
some instances the effect was extremely injurious, or even fal.al. 

To-day it is imperative to keep the cost of egg and table- 
poultry production as low as possible, and, since feeding 
usually represents some 6o or 70 per cent of tlie tnt.il cost of 
the former and 70 per cent of the I.Ulcr, the composition of the 
diet must be carefully studied with a view to effecting economy. 

It should be cmphasizetl, liowncr, that the irtte \.»Iyc t>f a 
feeding-stuff cannot be assessed by its initi.d cost. Tlic measure 
of its worth can be dctcmtinctl only by its effect on the rmt of 
prodticing the egg or the table Inrtl, ns the rase may be. As a 
general rule, soealled cheap feedmg-stuffs pros c to be cxperuls r 
because while ilicy reduce the cost of tlic diet they usualls 
increase llir cost of prosluclion. 

Essential Nutrients, I'ood is the furl of the IkkI)*. It 
enables the sit.il prwcsscs to be carrictl onl Ii juovidrs 
material for growth, fi»r the m.iiittcnancc of ilie IkkIj ;uu 1, with 
|>ouUry, for the manufacture of the egg. 'Pie Ixwlv ni.v\ l>e 
rcgatxlctl as a chrmiial l.i!>nr.»tnr\ \\licrc fiKKlMiifb -xrr 
\ crtetl into lic.at , energy , llesh and <*lhrr tiswit-i. 'Pir l.ny tttg hen 
uses the fiKxI juryvlus to ihesr requirements fitr egg prixfiii 
When the ration prmhfrs sufhrrrtjt nutrimrui to in.iittJ.sni 
life. It is callcti a “ marritcn.ince ratton uhnt tt ftirnUhn a 
surplus for prrKluclion, a ’* pr-rKlurtion r.uion 

Pje rs<ent}.il nutrients wliirli the ihci mini prrnJilr .tre;— 

'1 Water 

(»nrlKdnslra!r% (stairh, sunr, rihrr\. 

T 1 .Sts 

, * t I’lotenn .It d simdir min'-ru/Mn 

Mit.rr.sl 

(ijl \HJrini (..ill-- >1' r-"i (jdi.-i . 



The Principles of Poultry Feeding 399 

IValer. Although ^^ater is commonly regarded as distinct 
from the food, U is an essential part of the diet ^Vater 
plays a highly important role in all body processes, and a 
constant supply must be available to the birds Lack of water 
will quickly arrest the growth of young stock and check pro- 
duction of the layers Birds will soon stop laying if they are 
deprived ofdrmking-uater — much sooner, in fact, than if they 
are deprived of food They can survive for w ecks w ithout food, 
but they will die in a few days without water 
Water constitutes a large proportion of the body and of the 
egg About 60 per cent of the former and 65 per cent of the 
latter consist of it 

Water is essential for the absorption of food, being the vehicle 
that distributes nutnents throughout the body and carries away 
waste products 

It assists in the preparation of food in the crop, gizzard and 
other parts of the digestive tract, it maintains the proper 
consistency of the blood, it is the principal constituent of 
mucus — the body’s lubricant — and it controls the body tem- 
perature by evaporation in lungs, air sacs and skin 
Despite the fact that it plays so many parts m physiological 
processes, it is the simplest of all compounds normally employed 
in nutrition, and incidentiHy it is the cheapest 

Carbohydrates This term covers a large class of substances, 
including sugars, starches, fibre, cellulose and many other 
compounds Carbohydrates arc composed of hydrogen, 
ovygen and carbon, the two Ibrnicr dements being present 
usually in the same proportion as in water 
They are abundant m plants and seeds Carbohydrates, 
usually m the form of starch, constitute a large proportion of 
the birds’ food The) proxjdc hcM and energy, and arc used 
m the production of fat, which is stored in the body Carbo- 
hydrates arc abundantly supplied in cereal grains and offals, 
potatoes and other foods of vegetable origin Tlicre is rarely 
any shortage m the poultry ration — the danger usually lies m 
feeding an excess 

Sugars arc also found in some common fccduig-stuffs, a 
well knoun example being Jaettwe in milk 

In tables of analyses carbohydrates arc frequently included 
in the expression “ nitrogcn-frcc extract ” Tins fraction is 
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obnincd b> deducting the totil pcrccntigc weight of witcr, 
ash, fibre, fit and crude protein m the food from lOo 

Starch rqui^alent Tins term is commonU user! as a basis 
for the comparalnc evaluation of feeding stufis Production 
starch equivalent of a food is the number of pounds of starcli 
required to produce tlicsamc amount offal m the animal IkhIv 
as loo lb of the particular feeding stuff J or example, the 
starch equivalent of an average sample of middlings is al>out 6o 
which means (hat too lb of (his feed has the same value for 
fattening as Gq lb of digestible starch 

Fibre Has is present in most feeding stuffs Crude fibre 
consists principal!) of cellulose, which in ruminants ts broken 
do\^al in the course of digestion It is of ven little value to 
poultrv because the food passes rapid!) througli tlic digestne 
tract, and so bacteria do not pla) an appreciable part in 
digestion, as the) do m animals Kcvcrthclcss, some librr is 
digested, wliilc its effect on the piqaical condition of the food 
must not be overlooked 

A distinction must be made between fibre and bulk A food 
stuff having a high fibre content is not necessanl) bullv, while 
a hulk) food M not necessanlv high in fibre tor example, 
some samples of oat husk meal, |>ea haulm mra! and similir 
fccthng slufis whnh mav hue a fibre content evrrethng 30 
j>cr cent will have tlic apjicarincc of fine med when grtnim! 
in a modern lUsh speed steel mill, whereas broad bran ( 
quahlv having 1 fibre conleni of about 10 per rrnl is an 
exiremrls bulk) fiKadstuff 

Hie unouni of cnide fibre ih it mav lie included in tl r diet 
without affecting growth and egg prfKliirtion is a matter if 
practical import wire 

\ftfTf tK'r fkrrjyr /r/vkv.’A c/.-uww t huh /v/ 

I entagr « f fibre and s\Iien usim, ihein an rwns i u\ \y | o 
\tdrd I be liiglicr the fibre content * rihr* fw-l cl»\»'’tials iJ e 
lower Its mifriti '«il s alue am! if fibre 11 fed at a hi-h IrarJ »i 
ma> be impowible f r ibe birds lore nauttie »uf* irni wn;:hi< f 
fvnl to obt itn adespiaTr noirwlimra \ 

Ijnm tbetesuhs* fraprrin rrlsU't rk a* a riuri 
It would iren tint the M r err ’ml s' ou' ! r nierd 
cent f«r eh els iKiurrn an I ; f>^i ter 1 f r rw’' ; il e 
and I ot nv re than fi |>er cc it f f sd ilu 
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These levels should be regarded as ma’umum More 
icient production will be obtained with cluck diets contain- 
g between 4 and 5 per cent fibre, witli growers diets between 
and 6 per cent, and layers diets also iMth 5-6 per cent 
In recent years so-called high-energy diets have been fed, 
incipally for table-poultry production Their fibre content 
low, usually between 2 5 and 3 5 per cent, and m some diets 
;ed m America stabilized animal fats arc included at the rate 
‘about 2-4 per cent, sull further to increase the energy va^e 
When diets containing a high percentage of fibre are fed, 
le chemical composition of the fibre- and nitrogen-frce 
ctract are matters of importance 

Senior (1948) pointed out that a Ingh percentage of ground 
Its was included in the chick diet without serious ill effects, 
hercas similar amounts of wheat polhrd (wheat f™"’ 
5 per cent extraction wheat), although showing about the 
(me amount of fibre (to per cent), caused a mortality from 
0 to 100 per cent before the age of four wecU 
It IS necessary to differenuate between fibre which lias a 
iredisposition to swell when wetted » ® 

neal, linseed meal-which is physiologically useful in sh^uht- 
ng peristalsis (bowel movement) and preventing 
tasis, and non-swelling fibre such as oat, barley, rye w ic 
ihysiologically inert and at high levels can cause impaction. 

rals Fats belong to a group of substances know n as hy dro- 
larbons They are compounds of hydrogen, oxygen, and car- 
ion. the proportion of oxygen being lower than in carto- 
lydrates If solid at normal temperature, they arc referred 

to as fats, illiquid as oils , 

Pats may be of plant or animal origin but whatever their 
source they must be emulsified and broken down 
acids and glycerol before they arc absorbed and reconstituted 

"'rats’;°rovide energy in the same way as 

as they contain less oxygen, they 

energy than carbohydrates lats, whicl. must ^ 

to pmvent rancid.tv, may be added to the masli 

5-G per cent They could be employed at this leve to raise 

the energy value of diets for all elasses orpo.illn, but are n 

commonly included m diets other than for broiler cluck 
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Vcr)’ liigh lc\cls offnt ha\c l>ccn tiscd sucrc^'ful!) in c\pcri* 
mental \Nork; in practice j-5 per cent about maximum, 
\0iilc 1-2 per cent is usually adef|unle, even in liich-encri’v 
diets, since encr^' should be derived mninl) from carlio* 
h>drates. 

Cliolestcrol is a fat-like substance found in the blood of 
animals. I>gostcrol is found in plants. These substances are 
of interest because when exposed to sunlight or iilira-violet 
irradiation and absorbed by tlic iKxly llicy provide vitamin D. 

Tat is stored under the skin, in the abdomen .ind other parts 
of the body. It is a rcserv c of cnergv*. 

Prolfins. Proteins arc organic compounds tontaining carlvop, 
hydrogen, oxvgcn and nitrogen. I'hcy may aim cont.iin 
sulphur, phosphorus and iron, but the presence of nitrogen is 
a charavtcristic rc.-iturc. 

Proteins arc an essential constituent of muscle, llcsh, b!r»o<!, 
and animal an<I pl.int cells, llicy arc complex sul«f.mccs, 
which arc broken down bv the bod> jiroccxscs .and must l>e 
constant!) replaced. 

llic) cont.iin approxinwtely i() per rent of nitmgen, and 
thcfcrorc in orilcr to calcuhnic the amount of protein present 
in anv suhst.inec the .anal)'t first r^timatrs the nitrogen ronient 
and then miilnplio the figure b) (lOo dividci! b) |C 

cfjuals 0 25). 

‘Hie result, however, is not vtricth arcijr.ilr, licc.mvc .all the 
nitrogen ni.vv not be present in tlic form of protein .arul 
fimtrins <I« not cont.iin precirelv lO per rent of rutro.'cn. 
’Ilicreforc llie rmill is rxprrsscsl .is ** cnnlc protein I ( «' f 
siblr bv an.ilvsis to determine the .iinounl oflnir protein prr'eiit 
in the total crude firotrin, but for jir.ictiral purjKoet ubfri 
.umK-sis usu ills show the |>rr»ent.ngr of mule juotrin oniv. 

IVntems .vrr sif tn.itn Jmd* and apj>ear in nnnv diiTefetit 
iombin.»tiont 

Hjin lln«r of ei:ir*''bhc coesul of 70 j>er <nit alhunun, 
13 per « ent of nuiroul, otlierv iK-nig rlobnhn, (<»?iA!hni’jiM .it d 
mm m 'Hie prolejni of the vt>lk atr vitellm atnl |<-viiin. 

It Ini l>crn found m frcslmg r\j*rnrieni» that po ten t ifdTrf 
UI ll ril imlnii'itnl value, and lint their \.i!ur u t.i t t. 

de^vx'liug i.ol <n1v on tlie level at vihi h if e\ a»r frd, ?‘^ii a'- » 
on the nature of other proirr-.s p»r*e - 1 m t’ e { . *1 
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It 1% m f IH, as impormu to consider tlic qinlils of protein 

concentrates as ilicir (jinnlity 

I he value orddlrrcnt proteins is isspci itcd uilh the picscncc 
or ibscncc of certain ammo acids, for this reason 11 is fre- 
quently advantageous to feed mi\cd proteins 1 uher than to 
rclv on a single protein concentrate 

I Ins IS csphincd b> the ftcl tint in the conrsc of digestion 
nroleins nre hrokcii donn into simpler compounds— imino 
tcids— nhich 111 turn ire comcried into ninnnl prolcins 
Ammo ncids, lioncscr, nrc not of cqml s nine, mid the fccdnig 
of a second protein nn\ snppi) the nninio icids hching in the 

There arc mmi\ amino-icids, hut only the following arc 
regarded as esscnlial under normal rondnions 
Instidnic, leucine, asoltucmc, Ksinc. methionine, pliciijialanm . 

tlicrcoiiinc, tr>plophan and \ aline 

riiese ammo-icids should he adeip.atcly 
diets of aaerage composition used in this ' P 

IS no need for the practical poultry man to male a spec 

Wlil‘liowever. the protein content is 
soya-hean meal and other plant sources and meat and 
hone meal there is some risk of a dcf.eicncy of the sulphur 

“TvimrlrAnorrc fed, and 

dnL“"^.reTent's’'^^uLcA^ 

cmcKS rcquircnici I nr methionine ora metluomne 

be supplemented with synthcUcUL ,inri m tlip diet 

rich foLstuir. such as fish meal, should ‘'l'' 

This also applies to diets for growing, laying and breeding 
stock If supplementary protein is derived largely from soya 

bean or earth nut meal necessary to consider not 

on™ie amounTApm.™ rich foods but 
proteins or as is 

LrAfAneAhmisAZ..; Cancel unless .he right kinds of 

’'ToTemTmVmtAlandmea.amofveryhighvalne^^^^ 

proteins of vegetable origin are not usually equal to them 
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mixture of animnl and vegetable proteins is conimonl) used in 
rations to-day. 

1 1 must not be assumed that all \cgctablc-protcin supplements 
arc inferior in nutritive value to thoscofanimaloriqin—r.jc., blood 
meal is inferior to axpcllcr-proccss soyn-bentt nic.il. The \ .iJncof 
protein supplements depends on their amino-acid consiittition. 

The optimum percentage of total protein of suitable qualits 
that should be included in ihcd/ct depends ton ronsidcmblecx- 
tent on the class of stock and the purpose for sshich it is being fed- 

For maximum economic growth in pullet thicks t(» eight 
weeks old the diet should contain about ilk-eo per cent of 
protein, for growing stock per cent and n)r hxinq .irul 

breeding stock 15 per cent. 

There is evidence that up to 24 per rent protein in diri< 
from day-old to ciglit VNCcks promotes increases in growth 
rate compared with lower levels. Modem broiler clthk diets 
contain about 22-2 j per cent protein. 

A/ 6 iimwoi(f /iatio. S'cars ago considerable v alue w.ii atlarhetl 
to whal is known as the albuminoid ratio of a ff>odsndr-lh.il 
is to say, (he ratio of digestible albutnirtofds (prtuein') to 
carbohydrates and oil. This is obtalnrtl by multiplying the 
percentage of oil llic food conuins by 2J (the awunipimn bring 
lli.1t oil is about 2] times as valuable as r.irlwhydmtp), adding 
this figure to the percentage ofc.irhohjdrate* vind dividing the 
total by the pcrccnt.vgc of protein. Whe.il, fi»r rx.ynpfr, 
roniainmg approxim.itcly to j>cr cent digestible protein, fi} 
per cent cnrlwhydmtcs and 1*2 per rent oil sliowv an .ilbutnitw 
Old ratio of 1 : G G, calculatrtl .is follov^s: — 
fij -f- 1-2 2] _ G( -r 241 _ CfiP ^ 
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proteins or the presence of other essential constituents, including 
vitamins and minerals. 

In recent years, however, something ahin to the albuminoid 
ratio has been shown to be of importance in assessing the 
cflicicncy of the diet. This approach to the formulation of 
poultry diets is known as the energy-protein or Calorie-protein 
ratio, which expresses the Calories of productive energy per lb. 
offeed for each j per cent protein in the ration. One Calorie = 
1,000 calories. 

It has been shown (Combs, 1955) that rations containing 
high-energy levels must also contain relatively high levels of 
other essential nutrients if the balance of the diet is to be 
maintained and therefore food most efficiently utilized. 

Since protein concentrates are the most expensive of the 
food constituents, and productive energy, which is mainly 
supplied by cereals and cereal meals, the cheapest, it follows 
that the Calorie/protein (C/P) ratio should be such as will 
ensure that the full value of both the energy and protein 
fractions of the diet will be obtained. 

Studies at the University of Maryland indicate that in 
table-poultry production about 42 Calories of productive 
energy per lb. of food are required for each 1 per cent protein 
in the starter diet and 48-50 Calorics for each i per cent 
protein in finishing diets. 

Tentative energy ; protein ratios recommended by New York 
State College of Agriculture (1959) based on information from 
studies at Cornell, Maryland and other experimental stations 
arc summarized in Table 29. 

Table 29 

Eshmated Energy: Protein Ratio * for Different Classes of Poultry 

(Mew York Stale College of Agriculture, Cornell University, igyf) 


Type of diet 

Estimated 
protein energy 

Chick starter (o“4 v^ecks) 

Chick starter (o-8 weeks) 

4>-43 

44-46 

Pullet grower (8 weeks to maturity) 

Layer and Breeder 

54-56 

Large strains 5 lb or more at maturity 

60-63 

Small strains 4 5 lb or less at maturity 

56-59 


* Calorics of produeti>c energy per pound for each i per cent protein 
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required to rear a pullet when a high energ> diet is fed com- 
pared ^Mth one of lou energy 

Theoretically the Ie\el of all nutrients m the diet should be 
adjusted with any change in the energy protein ratio because 
food consumption will vary (withm limits) inversely ivith tie 
amount of energy provided 


Table 32 

Produclue Entrgy Value ofTeedas etaffs (Texas Ague Expt 
Slttlicn Bui 6 l 8 (1946) hG S Traps) 


Productive 
energy (Cal /lb ) 


High energy feeding si Jf* 

Fats and oils 
Maize 
Kaffir gram 
Wheat 

\Vheat red dog flour 
Medium entrgy feeding siuffs 
Fishmeal 

Com distillers dried solubles 

Corn gluten meal 

Heavy oats 

Barley 

Meat scrap 

Peanut meal 

Wheat flour middlings 


2 100 

1 024 
1 020 


|53 

839 

8ti 

734 
73 « 
720 


Low-energy feeding siuffs 
Soya bean meal expeller 
Cottonseed meal 
Light oats 

Wheat standard middlings 
Soya bean meal solvent 
Dried whey 
^Vheat bran 
Alfalfa meal 


859 

642 

581 

565 

490 

478 


In practice, the average d.et contatns suffiaent =-ess jer 
minimum requirements that adjustmen in e 
other ingredients is usually unnccessa^ry, wi h the ^'“ption 
perhaps of diets composed largely 
proteim when the percentage of available 
become sub opUmal if the energy value “ 

Praductwe and MelaboltiaUe Energ) 

are most commonly used in estimating CTcrgy p Trriinte 

ship, but since metabolizable energy values are a more =«“r 
indiktion of the energy derived from feedingstuffs, it seems 
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probable that in future the latter will be accepted as the 
standard on which diets will be based. 

The productive cnergj- of a foodslufris the amount stored in 
the body as fat and protein by growing birds or that used for 
egg production. 

Metabolizable cnergj' \'aluc is the total energy or the 
number of Calories a foodstuff yields on burning, Ira the 
energy voided in the feces and urine. 

Table 33 on p. 409 shows the metabolizable energy of some 
common foodstuffs. 

Digestihilitj;. The digestibility of a fwKl refers to die .unount 
absorbed by the s> stent, or the percentage of the foml con* 
sumed that docs not .appear in the droppings, 'riits is J.nown 
as tlic digestion coefneient. 

It might be supposed that tins is a reliable indication of the 
value of the food, but coefficients that base been worked out 
in this way do not reveal the true value of a foodsiiifT. 

Mwtral Subslances. Minerals play an imj>ort.ant part in 
nutrition. They arc essentia! for the mainfcnaiue of bod) 
processes, and due regard must be paid to the mineral b.ilaiice 
of the ration to ensure goo<l hc.ilih .and production. 

Cnccss of one substance will not compensate for a drficienc) 
of another; on the contrary, birds may be further deprisrd of 
a mineral alrc.ady in sliort supply b) the .addition of another 
mineral to the ration. Tins is Iwrausc chemual rc.iclion lakrs 
place ssilhin the body. 

.\fany of these subst.inccs .ire nerc^rary in the diet of ihr 
fowl, but with few exceptions they arc rrrjuitcd in such 410411 
.amounts ib.ii the .asemge ration svill supply them in .-wlrfjuite 
cjuanlil) . 

nwcnii.il minmls incrudr rafcfwm, m.ignnrum, mane.innr, 
sodium, pot.awium, imu, chlorine, iwJinr, phmpl.oriti, inijdi'ir 


and topper. 

Of these by far the mo-it imj>oTt.»nl froin ilir jvi'iUrs 'man « 
point of Slew is t-ahium. It it an rswulial somiiinnu ‘ f th^ 
honr4 the cci!*shrll i onstsfs almost mtireb t<f it (in t? e f * f 
calcium rarl>o!iMr). anil il jila)-.--* I«" - ■ H ’ 

■ rho,pliMm, a, [.luuplialr. ..f .al.ium au.l n-.j.-t -.10-. u 
«,cntial fur tl.c .tcvclMpmrn. ami . I,, cl-- 

iron i. an csTiuial rnmulm-nl .>r.h' Im-,1. .nip. »( >. f ■ 
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in the egg and many body proteins, chlorine is present in 
hydrochloric acid of the digestive juices , iodine is necessary 
for the normal functioning of the thyroid gland , sodium, 

Table 33 

Metabolizfihle Energy Values of Common Feedsluffs of Chickens {F W 
ddtlly Cornell XJniversilyy llhaca^ New lork) 


Fccdstufis 

Metabolizable energy 
average (Cal /lb ) 

Corn 

I 560 

Hominy feed 

I 300 

Milo 

I 480 

^Vheat 

1 500 

\V1 cat red dog 

I 250 

Wheat flour m ddlings 

1 200 

Wheat standard middlings 

820 

\Vheat bran 

520 

Oats 

I 190 

Oat hulls 


Barley 

I 290 

Barley hulls 

Rye (Tetrapelkus) 
hiolasses (Blackstrap) 

350 

I 310 

890 

Soybean 0 1 meal (44%) 

I 090 

Soybean oil meal 

1 150 

Com gluten meal 


Meat scrap (50-35%) 

Fish meal (Menhaden) 

900 

1 350 

Com distillers solubles 

Dried whey 

I 320 

830 

Alfalfa meal 

620 

Feed grade tallo v 

Hydrolysed fat 

3 230 

Fish oils 

Soybean lecithin 


Soybean soapstoch 

3 >50 

Pure beef tallo v 

2 860 

Lard 

3 9^0 

Degummed soybean oil 

4 210 


The data have been calculated to an a r dry bas s assuming to per cent moisture 
for all ingredients except com (15 percent) molasses {20 per cent) whey {5 per 
cent) meat scrap fish meal and com d stillen solubles (7 per cent) and fats 
(moisture free) 

potassium, calcium and magnesium are necessary for muscular 
action, and manganese for growth and for the prevention of 
“ perosis ’ , or what is popularly known as “ slipped tendon ” 
In normal circumstances the poultrj man need concern 
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himself only with calcium, sodium, pliosphonis, clilorinr, and 
possibly manganese and these arc readily provided. Ojstcr- 
shcll, cochlc-slicll or limestone grit u-jll supph* calcium; 
steamed bone flour or bone meal will provide pliosphonis; 
while common salt will provide sodium and chlorine. 

^Vhen calculating the phosphorus content of tlic diet it is 
ncccssar)’ to distinguish bclwccn total and availahic pliosphonis, 
because much of the pliosphonis in cereals is in the organic 
form of Phylin, little being assimilated by pouhrj'. 

The amount of available phospliorus should be liascd on 
tlial present in fish meal and other animal products, c..c., Ikuic 
meal, and/or that present in inorganic form in dicatcium phos* 
phafc or defluonnafed phosph.ifc, together with about 30 per 
cent of the phosphorus present in other ingredients of the dirt. 

The majority of rock phospliatcs and certain other sounrs 
arc unsuitable for iwulir)* feeding, citlicr because the phospliorus 
is not available antl/or because tlicy contain a high ficrceutage 
of fluorine. 


There is rarely a deficiency of manganese in iKitilrr)' dirts, 
but a deficiency may arise from the inclusion of a liigh j>rr- 
centage of stcamccl bone meal, mc.at and Ixme meal, dried 
yeast or fish meal wlnrh rmild cause mineral ini!t.»I.inrr, 
particularly through a high pliosphonis ini.ilc. It niaj‘ .iho 
arise in diets consisting l.argcly of cereals, all lieiiig relatively 
deficient in this element compaml iviih the mill ojfali bran 
and middlings. 

The manganese rcxiuircmcnU uill l>c fully saiisfin! by i)jr 
addition of conuucrcial anhvdrmis ni.inganrsc sulpliate i<* ihr 


diet at the rate of 4 o/. {)cr ion offiMid. 

To ensure uniform dlstrilniiion, 4 or. *>f inanganne sulph.str 
may he rnixcci with ;o lb. ofc*»nimou s.di, ihr miviurr l>fi('; 
added to the masli at the rateofsiue half of i |vr tent. 

.Manganese is «*rniial for high halih.ahilily. A se^rir tiffs- 
cicney will result in sir.ad cmhrsos t.f trn.-ill sire o/ih {Mrre'f- 
like beaks, shortened Iiml« .ind wifcy sloun, Thrt/* rlfftt. 
accra\-a!cd by an excess of calciam ami phmjihMrin. *lh-> -sir 
not hovsever, specific symptoms of m.uuMnrt^ dfficirfuw. 
i:xpcrimcnl.nl «orl hn. ^ y ■ . 

co,Kcn.n,lc x.cl. mrll. , x r„l. r,.t 
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in adequate proportion — the birds will have all the minerals 
they need with the exception of calcium and common salt, 
and even the latter is unnccessar)' if the mash contains lo 
per cent fish meal, although it may be included. 

Vitamins. Vitamins are accessory food factors. The study 
of vitamins dates from comparatively recent times, and 
although great progress has been made by scientific research, 
new facts are constantly being brought to light and new 
vitamins discovered. 

Vitamins are of practical importance, particularly where 
intensive methods are practised. 

Where birds arc kept in confinement, or in runs where grass 
is not available, vitamin deficiency may be responsible for 
arrested growth, susceptibility lo disease, infertility, rickets, 
paralysis and other nutritional diseases. 

An outstanding characteristic of vitamins is that they arc 
required only in minute quantities. Thus Hopkins, quoted by 
Hainan, found that rats ceased lo grotv w hen their diet consisted 
of casein, fat, starch and plant ash (obtained from oats), 
although the food was digested. When, liowcvcr, two or three 
drops of fresh milk were given daily they recovered, growth 
was resumed and they reproduced normally when adult. 

As the chemical composition of vitamins was unknown at 
the time of their discovery, they were referred to by letter. 
Further research has shown that some of the vitamins arc 
not in fact single vitamins, but include several vitamins, each 
having specific properties. Thus, at one time vitamin B was 
thought lo be one vitamin, but it is now known to contain 
several factors designated vitamin Bi, B2, and so on. 

^Vith the advance in knowledge of vitamins, nomenclature 
has been applied to them, and many arc now commonly known 
by name not by symbol. Among exceptions arc vitamin A, 
C, 11 and D3, which the poultrv'man prefers to use rather than 
long scientific names. 

Moreover, the chemical composition of many vitamins is 
now known and they arc produced synthetically on a com- 
mercial sc.ale. 

ri/4fT*in .1. 'Hus ranks in im|x»rt.incc with \:t.imiii in 
poiiltrs-fectfinq. for the rc.ison chat under ecrt.nn comfitK/rit 
commonly fount! in practice there nj.av l>c.'V tlcficirno in the diet 
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A dcficjcnc) of \ttatnm A wtli ctust ■jirrsicd f,r()V 4 dj 
\\C'ikness, djarrlioca and s«sccpiibi}it> to <ltscisc Ik-ciiisc of 
Its eficct on grouth it wns at one time knoun as the growth 
promoting Miamin 'IIus description was mnlnding bminc 
a dcficicnc) of other Mtamins wjlJ base the ^ime efTca h tj 
noiv ca}}cci the “ protcctisc \itimin ’ licciiLsc it increases 
resistance against infectious diseases 
Lack of Mtamin A in the diet of fowls is rcsponublc for a 
condition termed “mitnironal roup” Rirds affccfctl with 
this disease become dcbditatcrl, lo<c flesh and show paleness 
of comb There is a whitisli discharge from nostrils and 
eyes, the latter becoming swollen sometimes to an enormous 
size i\ charactenstic feature of the <h«casc is the presence of 
small whitish pustules m the ocsojiliagus 

Good sources of this Mtamin arc cotl, Jnbbiit and crrnin 
other fish In cr oils lor practical purposes grass, cJ ntr, 
alfalfa, yellow maize, carrots, kale, spinach and oilier gnrn 
\egctablcs arc also good sources Altliough die \iiamiit dor* 
not occur in green plants or tegctables these elo contain pro- 
\itamm A substances (carotcnoidsk sshicli arc cotnrrtctl int > 
Mtamm A m the bird's l>od> S^miictic Mtamin A i* a\-ailshle 
Estimates of Mlamm A retiuirements f», 21*0 J U fier lb fir 
chicks 2,000 I U for adult birds) are liaieil on r'lfV’nmentt 
using feeding oils ami ilfilfa meal a* sources of ilui vitamin and 
provide for some unavoidable Iiks tltinng stonier of the foo»I» 
Recent work at Cornell Universit) using stabilirctl drv 
V itamin A, m w Inch the v itamm i« rr uhJj avadabJe has ih >w » 
that minimum requiremcnia for dm vitamin are liwrr than 
tlic alKive estimates and arc ipproximatcl^ p** 1 I'cr 

lb for clucks j,2o<> i, 6 no|>rrlb fur liriis 

It is suggested therefure that s»hm juurers if s’sbli ed 
vitamin A arc useil lower Icvrli than ptr\u>mb ipmfml will 
bcadcnuiie 

I ilaTjift H lliis J* known aslbrvil smm U roinj Ira t>rrij'‘ 
rcscarcii has shossn that it rouipfi’ci a I in,e imnilir *' 
chcmicallv and pfi^siolo^c illv disimet v itamm* an 1 if irrtu* 
nrobabir that otners will be is^datrd 
At present alwui a ilorcn ci m|y lenis have »v ’Jir<l 

and svnihetic forms prrpartal , , r 

llic rrtimrcments < f ptmlttv f r am parfudir n'*n!r-rsj 
dm group v-ar* romidetabb, aid u h. ffciurte ui r ut^ i 
widithenerdf rod}rrviiamirs,thrv ammau luttorfir w 


conlam.n^ i niiml^r .f 
cricin, such as llial n iiiiilh ftal I't !• V' “ 


f f this tts>’ 

1 o t 
rf Or 


{ Ufr 
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the range is of poor quality, then there may be a deficiency of 
some of the factors classified under the heading of the vitamin 
B complex 

Salient features of vitamins of this group likely to be of 
interest to the poultryman arc as follows — 

Vilamtn Bi (Aneurin or Tluamm) — ration deficient in 
vitamin Bi results m arrested growth and certain nervous 
disorders, including paralysis of the leg, and \ving ner\es 
(polyneuritis) Vitamin Bi is abundantly supplied m the 
average ration Cereals, bran, middlings and grass are good 
sources, hence there is no danger of a deficiency arising when 
a normal ration is fed 

Vitamin Ba — ^This is now more commonly referred to as 
riboflavin (vitamin G) A deficiency retards the growth of 
chicks and causes a condition known as “ curled toe paralysis ” 

A deficiency in the diet of breeding-stock will lower hatch- 
ability, and embryos that fail to hatch may show a condition 
known as “ clubbed doiwri ”, ivhen the end of the down is 
bulbous, due to the failure of the down to rupture the sheath 
Riboflavin is present m green vegetables, grass, alfalfa, >east, 
milk, liver and meat meal Relatively cheap riboflavin supple- 
ments produced by a fermentation process are now available 
The chief danger of a deficiency of this vitamin arises when 
the breeders’ mash is mued on the farm witliout due regard to 
the nutritional needs of this class of stock, or when properl) 
compounded breeders’ mashes intended for all mash feeding are 
used with gram which of course has the eflect ofdiiuling the mash 
In an all mash ration containing 5 per cent of grass meal, 
the addition of 3 per cent ofunextracted yeist or 5 per cent of 
dried whey or skimmed milk, will meet the birds’ requirements 
for this vitamin If gram is fed, the amount should be doubled 
m the mash part 

Vitamin B6 (pjTidoxinc) is present m grass, yeast, milk, liver, 
fish and meat meals, and wlicvt A deficiency results in retarded 
growth, general weakness and nervousness 

Pantothenic Acid (The Filtrate Factor) — This is of interest 
because a dcficicnc) causes poor growth and feather dc\clop 
ment, poor egg production and hatchabilii) It also results 
in dermatitis — sores on feet and »n corners of mouth and e>es 
It is present in many common feed stuflls, sucJi as bran, 
alfalfa, grass, yeast, milk, cereal grains, molasses 

Dtottn (vitamin H) — Deficiency causes dermatitis (first 
appearing on feet), perosis, poor liatchabilit) It is present 
in yeast, liver, milk, wheat, molasses and green food 
Jktcoltmc Acid (Niacin ) — A deficiency of this factor will 
cause inflammation of mouth in young chicks, white tip on 
tongue, perosis, poor growth and leather dcxclopment It is 
present in yeast, ^^heat, bran, liver and milk 
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Vttamin E — At one time this was known as the anti sterilitv 
vitamin This is a misnomer, because male birds fed a 
deficient ration are capable of giving high fertilit) A defici 
ency will, howev er, cause low hatcliability 

Lippincott refers to experiments, carried out at the Illinois 
Agricultural Experimental Station, showing that eggs laid b> 
hens having a ration deficient in vitamin E failed to hatch, but 
tlie addition of 05 cc of \\ heat germ oil per bird per day 
brought about an immediate improvement 

Vitamin E is widely distributed in common feeding stuffs, 
and It is unlikely that any practical diets are inherent!) 
deficient When deficiency occurs in the field it is usually due 
to interfering substances present m the diet — e g , rancid oil — 
destro)ing or inactivating the E Mtamm or preventing its 
absorption or utilization 

This vitamin is essential for normal growth Chicks having a 
deficient diet show inco ordination of movement and s)Tnptoms 
of “ fits ” The condition is known as crazy chick disease 
Vitamin K — ^This is the antihxmorrhagic vitamin If it is 
deficient in the diet, hxmorrhages occur on the breast, legs and 
other parts of the body, accompanied b) delayed clotting of 
the blood The average ration will not be deficient in this 
vitamin, as it is present m cereal grains, kale, alfalfa, fish 
products and otlier commonly used foods It is a fat soluble 
vitamin 

Deficiency of this vitamin is believed to be partiall) respon 
sible for so called hxmorrhagic disease, and there is evidence 
that requirements arc increased by certain drugs, particularly 
those of the “ sulpha ” group Outbreaks of this disease have 
occurred in certain circumstances follouing the introduction of 
these dnigs for the treatment of coccidiosis 

When sulpha drugs arc fed it maj be advisable to increase 
the proportion of foods nch in vitamin K. such as grass meal 
or fish products 

This docs not complete the list of vitamins, but others arc of 
little practical importance In fact, the poultr>*man using a 
normal ration need not concern himself with vitamins, with 
the exception of v itamins A, He (nboflav in) and, if the birds arc 
closci) confined, vitamin D 

The Animal Protein Factor The isolation of vitamin 
Bie, and subsequent research into the problems associated with 
unidentified growth factors usuall) present m protein rich foods 
from animal sources, have let! to an cntirclv new conception of 
the composition of |>oullr) diets in regard to their protein con- 
tent 
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Prior to recent disco\ erics U wns assumed iJiat the jmprovwl 
growth rate following the addition of animal protein to vege- 
table protein diets was entirely due to tlic difTcrcncc in the 
amino-acid constitution of the two classes of protein. Kc- 
scarch has shown, however, that this is not the only limititn: 
factor, and that by the addition of small amounts of the 
animal protein factors to vegetable protein diets whhh arc 
quantilivcly and qualitatively complete in amino-nrids, it is 
possible to ensure normal growth. 

This means in cficct that the pouhr>'-man rs no longer com- 
pletely dependent on animal protein coriccnlralcs, and. in 
view* of the high cost of these footls, the significance of the 
discov cr)’ w ill be recognired. 

So great is the importance of recent research in this field 
of poultr)’ nutrition, that brief reference should be made to it. 

In ig|S Hammond, in cvperinicnts at the Ihtre.an of Arrim.il 
Industry', Bcllsvillc, U.S.A., found tliat the addition of 'm.vll 
quantities of cow manure or a water extract of the manure, 
when mixed with a lou-gradc diet, res»lfc<I In Increased rate 
of growth in chicks. 

Bird and his associates later found that the thill-growth 
factor present in cow manure was aho pmem In the droppinc' 
of hens, even when the diet of the latter did not tonlain it. 
The factor h sjnthnircil b> nucro-organivnw present in tl.e 
digestive tract of the bird, but owing to the r.ijrhl p.itMt’r t f 
the food, no appreiiablc tjunniity is clalx>ratrd until after the 
droppings arc voidctl. ’Hie droppimrs of grov\ing rliiils 
(iJircc to six weeks old) tliil not roniain measurable atnounw 
of the growth faitor. 

Bird and his tolleagnes, bv using a diet tonsiunig of vrifow 
maire me.il, b.irlc) meal, alfidfit meal and jov.i-l»ran irr.v! 
euppleme.vtfd ;jJJ bhhrfso lwin>« ^^jowib JCirttui, f'-^n d 
that cow manure fnrntshetl an iiuldrntifirtf f.ictnr n'cnfitl (<-! 
maximum growth. 


In selecting ihuls for this s»s>rl great tare w.ss netont) t ' 
ensure that tl.rv were oht.iinrsi from hrrisjhm%r«g hrvi hjvh- 
abilit), l>cc.vuse it v'as known lli.it variation in lute lal'd.ts 
couUl be avoideil if tlie hern had arccsi m cos. urr 
rnrtI,rrn,oic, it >!■""» >■>>->■ y'-' '"J 

.lift Rrm l-rllrr ifll't liv! ir.rnr.| .! r I > <■ 
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ability factor This demonstrated that the cow-manure factor 
uas transmitted m the egg 

Later work showed that the protein present in the water- 
extract of cow-manure was not an integral part of the unkno^vn 
factor — that is to say, the latter is not a protein 

Subsequently Bird suggested that protein supplements fall 
into three mam groups, namel> — 

(1) A group that includes fish meal, in which the 
protein contains sufficient of the unknown growth factor 
to enable the birds to make full use of the protein in the 
diet for growth and hatchability 

(2) A group including soya-bean meal, m which the 
proteins give their full effect only when the diet is supple- 
mented with the unknown factor 

(3) A group including maize gluten and cotton seed 
meal, that requires other factors in addition to the unknown 
growth factor to enable the birds to make full use of the 
protein in the diet 

Bird and his associates also found that fish meal was a better 
source of the unknown factor than meat meal in the early 
stages of growth, but later meat meal was equally effective, 
and that the need for the unknown factor was greater in the 
early stages of growth than later At first it was considered 
that the crystalline substance obtained from liver extracts, 
known as vitamin B12, was identical with the animal protein 
factor, but it is now known that vitamin B12 is only a part of 
this factor 

To provide adequate amounts of the animal protein factor 
(A P F ), from 3 to 5 per cent of liver meal or fish meal should 
be included m the diet These foods are superior to meat 
meal for this purpose 

Recently, the watery solution (so called “ stick water ’ ), 
obtained as a by-product m the manufacture of fish meal, has 
been shown to be an excellent source of A P F This solution, 
when concentrated by evaporation, is sold commercially as 
Condensed Fish Solubles, and has given results equal to those 
obtained with fish meal when added to vegetable protein diets 

Cow manure, in addition to containing \anable quantiucs 
of the animal protein factor, also contains an androgenic (male 



4*8 Modern Poultry Husbandry 

hormone) substance, and if fresh manure is included in the 
diet it may loucr egg production. It x^iil, ho^^c\cr, impm\r 
hatchabillty when \cgctablc protein diets arc fed. 

Palafox and Rosenberg (1951) (Unisersitj of Haiv.iii) 
found that o\cn- and air-dried cow manure satisfactorilv 
supported egg production, cgg-\\cight, bod>-s\ci5ht, hatch- 
ability and feed consumption when fed at 5 and to per cent 
levels in ati ali-niaslt ration. 

Air-dried cow manure fctl at 15 per cent, wlicn supple- 
mented with licrring meal, was satisfactory for rgg production, 
egg-weight, hatchabiliiy and feed consumption, hut not bod>- 
weight. 

riftcen per cent oven-dried cow manure trot supplemented 
with herring mcaf depressed egg production, but duf not 
significantly affect bodv-weight. 

Antibtolies. rollowlng the isolation of \iiamin Bi.:, it svas 
found that by-products from the nunufaclure of antibiohVs 
contained considerable fpiaiiliijcs of iJjc slt.imin. 'Ihcsr 
products arc the residues of fermentation in the rommerrid 
procluciiori of aureomycm.strcptomyein, baritraiin, prnirlllin, 
terramyem and so on. 

It was subsequently found that svhrn these produrti were 
included in the chick diet there was a greater stimulation of 
growth lh.in was achined by the addition of vitamin Bi2 
only, lltc reason for the higher rate of gnvwlh even when 
antibioncs arc includctl in bilanccti tlicts is not fully under- 
stood, but It IS behesrtl that ihry result in tl«c desirurlion or 
inlnbitjon of harmful organisms m the iljgpstive tract. 

Many of ilirsc organisms not only sleprisr tlic liirdi ofi.nne 
of ilic nnlnmcnt in the fecding-stufls Inil aho prc'^lnee toxins 
which sdien alworlirti came loss of appetjie in grralrr nt Jr-^rr 
degree. 'Hius antibiotics siimulatr the apjsetite. 

'ilies may alvs cneoiiragr those intestinal nucri»-»)rgaiui'rs 
which synthesize Mtarnms. 'nirtr is no rvitfrncr that anto 
bifttics ssnthrtize \it.tnur» fyr u. 

It has been shown that when cIusIls arc learetl in crv. 
houses anil equipment of in hnus»-s anti rquipft rnt el at I-s'r 
been thoroughly cleaned, tbuVfrttnl and left une* ■ upteif f r a 
short limc—lwo |o three weds -antd* olirt are Jr-i h\rU l» 
induce prov>th respuwr 
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^\ ith intibioucsupplcmcnt'ition Carpenter (1932) reported -i 
weight gun of II per cent 'ind improved feed conversion 
efficiency of per cent, compircd with n control group of 
chicks up to twelve weeks of igc 
The effect of these supplements is most m-irked during early 
life Under adverse conditions it may be spectacular They 
do not increase adult body weight or induce early sexual 
maturity 

Antibiotics are not recommended in routine feeding of 
chicks reared for laying stock replacements The producer 
should be satisfied tint the additional cost of feeding anti 
biotics IS warranted under his conditions 

Antibiotics assist in countering the cfTect of low infection 
that builds up in houses and appliances in continuous use, 
infection that while not ncccssanly causing mortality results in 
morbidity, if, slower growth, and generally less efficient 
production 

Tlicy arc very useful as a tome following outbreaks of 
disease, < g , coccidiosis, and m the actual treatment of certain 
diseases, f g , blue comb or pullet disease They are also 
useful in countering the effect of many stress factors tint retard 
growth and cause a slump m egg production 
There is no evidence that anubiolic feeding during the 
growing period will result in improved production in the 
laying house 

Many experiments have shown that antibiotics wall promote 
egg production when it is low as the result of subchmeal 
infection 

^Vhen antibiotics are fed to flocks m vs hich the rate of egg 
production is high there is no improvement or insufficient 
improvement to warrant the additional cost of antibiotics On 
the contrary, vs hen egg production is low due to low grade 
infection or other adverse condition the use of antibiotics may 
improve production markedly, m certain circumstances 
spectacularly But feeding antibiotics to adult birds is not 
generally recommended The Agricultural Research Counal 
cannot at present advise the wader use of anUbiotics in animal 
feeding 

Antibiotics are now commonly included in diets used for 
table poultry production Most compounders supply table 
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pouUr>' mosbcs or crumbs s\ith antibiotics, and the latter arc 

also available as a pre-mix for adding to mashes on the farm. 

Tor tablc-pouUr\* production antibiotics arc usually includctl 
in the diet at rale of 5-25 grams per ton. This is hnoun as 
low-lcscl feeding. Hut high-lc\cl fcwling (50-100 grams per 
ton) is practised for restricted pcriotls follossing disease or 
stress. High-lcscl feeding is rccommcndet! \shcn table chicLs 
tend to lose their appetites, which may occur as killing time 
approaches. 

iligh-lc\cl feeding should not be continued for more than 
ten da\s; it should be followed by feeding at lialf the amount 
for sc\en to ten da>-s. 

Antibiotics may be given in the drinking-water, but this is a 
u.asirful practice. 

Unidentified Factors. In addition to all known amino 
acids, vitamins and other nulricnls, there are some factors 
essential for growth and reproduction tliat have not >ct hern 
identified. ’nir> arc present in products, such as fish meal, 
meal me.il, >e.ist, milk, vvhey, grass juice .and fermentation 
snluhlrs. 

Unidentified facton .arc present in diets of normal com- 
position, for thev include some of the above fceding-stiiffs. 

Other Growth Promoter*. Some experimental vsork 
h.ss shnssn dial certain anonic acid comjxiiinds and liv* 
prtHluris in the manufacture of slctrrgcnU have growth- 
promoting pTopcriirs, but in otlirr rsprrimrnts these supple- 
menu have pr»v eil jnenVemr. I’mbahly rcsfKrnvr ilrpendi on 
cnvimnmrnt.nl .nnd other f.vctor*. At present there sernw 
hide justification for that inclusion in poulm dirt*, lb- 
prmlucl* of svnthrtic delcrgrmi air known as ” juifsclantt " 
— surfarr-.-sctinc agent*. 



Chapter Sixteen 

The Nutiitional Requirements of Poultry 


Xhc Balanced Ration. This rmy be defined as a 
ration capable of satisfying the nutritional requirements of 
the birds without naste, the several nutrients being present in 
tlie correct proportion for the purpose for which the birds are 
being fed. 

In practice this ideal cannot be achieved because individuals 
differ m their needs and in the cfllciency with which they 
utilize their food 

Therefore, in order to meet the requirements of all the birds in 
the flock, the ration must be so compounded that it will provide 
a margin of safety sufficient to ensure that every individual 
will receive all U requires, that no bird shall be underfed 

The scientist in his inv estigations works within narrow limits 
He endeavours to discover actual requirements, and m doing 
so he has presented the practical man with data that enable 
him to make up more economic and efficient rations and to 
avoid many of the serious errors m feeding that were com- 
mitted before scientific knowledge was so far advanced 

Finality has not been reached by any means, indeed, the 
scientists are the first to point out that our knowledge of poultry 
nutrition is far from complete , but very great progress has been 
made during the past twenty-five years, and the work still goes 
on 

In making up the ration the requirements for the following 
purposes must be considered — 

(1) Maintenance 

(2) Growth 

(3) Table Egg Production 

(4) Hatching 

(5) Fattening 

Maintenance. A maintenance ration is one that '' keeps 
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position. Experimental \vorL is concerned with the mineral 
requirements for growth and production 

Information regarding the vitamin requirements for main- 
tenance is also meagre, the uork at experimental stations being 
devoted largely to investigation for growth and production 
purposes 

Growth. Protein and Mineral Requirements Many experi- 
ments have been earned out at numerous centres in this 
country and overseas to determine the nutntiona) require- 
ments of chicks 

At the outset it is perhaps advisable to emphasize that the 
chick IS an extremely rapid-growing creature, and hence its 
requirements are considerable, especially during the early 
stages 

The weight of a day-old chick is about i 4 oz Given a well- 
balanced ration a pullet chick will double its weight in about 
ten da>s, at a month old it will weigh about six times its weight 
when hatched, at sl\ weeks about twelve times, and at eight 
weeks about eighteen times Cockerels grow even more 
rapidly 

A point of interest is that the amount of food required to 
produce i lb of Iive-wcight gam shows a progressive increase, 
the first pound being most economically produced as far as 
food consumption is concerned The law of diminishing 
returns applies because the larger the chick the greater pro 
portion of the food consumed is required for maintenance 

In a paper read at the Fourth World's Poultry Congress 
(^93o)j Titus and Hendricks pointed out that rate of growth 
was a matter of food consumption rather than of time In 
other words, given the normal diet, the weight of the chick 
could be more accuratel) determined by the amount of food 
consumed than by its age 

The nature of the food requirements is most accurately 
assessed by noting changes that occur in the composition of 
the body 

At the Cambridge School of Agnculture, Hainan adopted the 
plan of analysing the bodies of the chicks at different stages of 
growth and keeping records of food consumption 

He presents the following table in the Scientific Principles of 
Poultry Feeding (Bulletin No 7 , Ministry of Agnculture) — 
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so fed will attain greater size, mature more slowly and lay 
larger eggs It is true that low-protein feeding will retard 
growth in the early stages, but unless there is an actual de- 
ficiency, chicks on low -protein diets grow faster than those on 
high-protein during the later stages, so that ultimately they 
attain about the same body-weight 

Heuser and Norris (1930) fed two groups of pullets on rations 
containing about 11 and 28 per cent of milk respectuely 
The high-protem group grew more rapidly than the low-protein 
group up to about twelve weeks of age, when the low-protein 
group grew more rapidly At thirty three w eeks of age the 
average weight of the two groups showed little difference 
Body-weight and size of egg are inherited characten They 
are not dependent on the percentage of protein m the ration, 
unless the latter is so unbalanced that there is protein de- 


ficiency . . . n 

The total protem of the diet should be about i8 per cent 
for the first eight weeks for chicks reared for h>ing (see p 330) 
When feeding table chickens it is common practice to re- 
place a chick diet with a growers’ diet from eight weeks of age 
to marketing The growers’ diet usuaUy contains about 15 
per cent protein, and is fed as an all mash or pellet ration 
Alternatively, chick mash may be fed throughout, gram being 
introduced from about seven or eight weeks o age 

In broiler production higher protein diets are usually era- 
ployed, a starter chick diet containing about 21-23 
protein for the fiist six to seven weeks, when the protein conten 
IS reduced to about 17-18 per cent, by replacing the sta t 
mash with a growers’ mash Many pro ucers e 
chick diet in mash, crumb or pellet form rom ay 


“Ener^ Requirements The energy 

growth IS not a matter of major concern to the pullet rearer, 
because a diet of average quabty will furnish sufficient energy 


''“irhow?ve'’r:”he fibre content is high it may fad .0 do so. 
resulting m arrested growth and perhaps morta i y 
During the last war heavy losses were 
chicks on some farms The trouble was ^ 

“ SIX day disease ” because most of the losses occurred in chicks 
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The optimum calcium-phosphorus ration \ines with the diet, 

but for practical purposes it may be assumed to be i 6 i The 
majority of cluck and gro\\ers’ mashes and pellets contain 
adequate mineral matter, and need not therefoic be supple- 
mented 

Vitamin Requirements Gi\cn a normal ration consisting of 
the usual meals and offals and protein concentrates, there are 
but tno vitamins likely to be deficient They arc vitamins 
and D3 These are furnished m adequate amounts by the 
inclusion of i per cent of a good sample of cod-hver oil m 
the mash, or the .appropriate amount of synthetic vitamins 
Vitamin A may also be provided by feeding 5 or 6 per cent 
of a high-grade sample of dried grass or alfalfa meal, while the 
chicks will synthesize v itamm D if exposed to sunshine 

Instances of riboflavin deficiency arc occasionally reported 
As already mentioned, yc.ast, milk, liver-meal, meat mca , 
fresh and dned grass arc good sources of this vitamin It is 

also available m synthetic form r* 1 

Requirements for Egg Production In the course of tvvelve 
months birds of a layang strain will produce many times their 
own weight of eggs ^ , 

A pullet weighing about 5 lb and laying 180 2 oz eggsmher 

first season will have produced 22 J lb of eggs, or four and a 
half times her weight , - , , 

It is clear, therefore, that a considerable proportion of the 
food consumed will be required for egg productmn, neverthe- 
less, the greater p.art is needed for maintenance us 1 o 
that the more eggs a bird lays the more economically they arc 
produced, since the amount offood required for the maintenance 
of birds of equal body-weight is more or less constant 

This statement must be qualified, houerer. for some birds 
utilize the food more efficiently than others 

Table 35 shows the average amount of food consume y 
birds of different weight for different levels of egg 
The estimates are necessarfy approximate, 
consumption is influenced by the composition of the diet and 
the quality of Its ingredients , 

This information is given merely to show that goo y 
use the food more efficiently than poor pro ucc 
shows that gnen an equal number and weight of egg , 



At current relative prices of cereals and offals, however, 
wheat, maize and barley are cheaper sources of energy than 


bran and middlings. , i i * 

Ground cereals are therefore widely used rn mashes, but 
since they are of lower protein content than^ o .a s, a pro 
portionate increase in the amount of protein-ric i ooc s mus 
he included to maintain the opumum level of total protein m 


the diet. _ . 

Similarly, soya-bean meal is a cheaper source of protein than 
fish meal, despite the higher protein content of the latter 
Consequently, if soya-bean meal is relied upon o urnis i 
bulk of the protein-rich foods appropriate adjustments should 
be made to ensure the correct proportion of total protein in the 

On range of good quaUty the amount of protein concentrate 
can be reduced by 50 per cent during spring and summer if 
the grass is growing freely and is kept short. n 
favourable conditions, where natural ^°ods— young g., 
grubs, earth worms and insects are plenti u , no p 
concentrates are needed for growing or laying stoc '. ,. 

When little or no protein concentrates are fed f 

tions must be studied. Should the grass ^ e 1 , , , ., 

due to a spell of hot weather or over-stocking or "I"™ 
left to gvL rank, then the normal percentage of protein 
concentrates should be included in the ^et. 

During the winter period it should 
natural food is available; the birds should have a completelj 

balanced ration. ^ „ r-nncMfsrpd 

The quality of the protein conceyitrate must be consitocd 

when compounding diets, and a distinction should be ma 

between vegetable and animal proteins. ,.orrifd out 

A great 4 ny tri.als with protein foods h.ave been earned out. 



Between the chick feathers and adult plumag ther ar<’ one 
or two further sets of adolescent feathers, althoash LsuaJiy 
only one set, the change taking place at about thirteen to 
fourteen weeks old It will be understood that the gro\vth o 
the feathers is continuous, the early feathers are not sier 
unUl they are fully grown, when others gradually icplace them 
The final adolescent (growers’) feathers aie retained until 
just before matunty is reached, when they are rep ace y le 
adult plumage Growth of the latter, however, is not complete 
when birds of prolific strains start laying 

In normal circumstances the adult plumage is not changed 
until the end of the first laying season, when the annual moul 

Thus 'irwill be seen that both the growing chick and the 
adult require considerable protein for feather-grow t 
Is special feeding necessary during the moult The qu - 
non is perhaps answered most satisfactorily m e 
terms If the birds finish the season in 8°°^ ” k 

ration that has proved suitable for laying is ec^a y s 
moulting Should the birds be in poor “"d.non, then they 
should be liberally fed. the 

pi otem than is usually recommended for layers ri . 

milk, meat and bone and fish meals are the most suita 
protein concentrates ^ , r.,_u -nH 

The sulphur content of feathem hi mish il 

because of this the addition of flowers of su P evidence 

occasionally recommended There appears o oreanic 

that It IS of value Sulphur should be eadv me^^^ 

form m which it is present in the protein o 

Hatching-egg Production. Numerous good 

demonstrated that rations that will k p , ^jon to be 
condition and enable a high level of egg p ^ 

maintained are not necessarily equal!) satisfactory for 



The inclusion orso)a-bcan meal, ground-nm meal, peas or 
bean meal m breeders’ rations will not loner hatcnability 
provided they are supplemented with animal protein o goo 


In Jork at the University of Reading, Black and Ins ““ciates 
found that the addition of white fish meal at the ° 

cent and li per cent in all cereal diets depresse , 

Although the meal lowered the vitamin A content of the die , 
there was an ample margin of safety m t iis respec 
certain samples offish meal have this effect, but “ of ^ 
work of Black and other investigators, it is advisable to exerc 
care when including this food in breeders le 

U,n,TdRiqmTemmUfirHaUhab,hly 

of breeding-stock appear to be similar to those “f' W ^ 
In normal circumstances a ration Le^ntion of 

will provide the essential mineral maUer "i of 

calcium and possibly manganese Hence ?upnlement 

supplying oyster-shell, limestone grit or 


’’The^LuffJhti^g.rarume of calcium 
embryo, it also affects the rate of gaseous 

say, the absorpUon of oxygen and theexpu unsuitable 

during incubation Thm-shelled ^ H be\\eaU> 

forhatchmgpurposes effect on hatch- 

A deficiency of manganese has an rhicks but it is 

ability and produces susceptibility erage ration 

unlikely that a deficiency will occur. ® 

IS well off in this respect Moreover, o„.er 

kept on grass range — an excellent s „„^ntltles 

minerals known to be required only m sma q j^geent, 

If there is reason to believe be included 

commercial anhydrous manganese snip „,„rpd (x oz per 

m the mash Owing to the small quant.t> required (4 P 



hatching eges are required 

Stock on range should also have a complete breeders raUon 
at all times Even in the spring when the grass is growing 
freely the breeder is not justified m feeding a 

Requirements for Fattening. Birds intended for table 
should receive a good standard chick ration un ^ ^ ^ 
eight weeks old Thereafter a wcU-balanced ° 

growers’ pellets should replace the chick miis 
ducers feed growers’ mash supplemented wit pe 
mash fed once or twice a day . , 

This refers to fcedinj for the production of ‘f 

chickens For smnller (broiler) chickens mnrketed at about 

Aveeks old high energy diets are employed r.^a.nfr md 

For fattemus proper-that is to say, trough feeding and 
craLfnr^bL^usly a die, nch m -rbohydra.es and com- 
paratively nch in fat should be fed, but as 
mature when put in the crates is necessary P^f ““ 
for further growth For this purpose there b nothing equal 

'“an'l^ias customary to use dried skimmed mi_^k auhe 

rate of l lb per gallon of sUmmed milk 

approximately the s-ime composition . ^infTnml Poultn 

Experiments It the Southern Scc.ion of 

Institute atWye, Kent, haveshown th nf faltcninc 

can be reduced by half without atlccung ^ inclusion 

Expenments at this centre have aUo d'O"" 
of mutton-fat in the cramming mixture is u y J 



Oats While there is prejudice against Hatley, tlie taluc of 
oats IS often exaggerated Experimental won has failed to 
confirm the popular belief that the oat is the finest gram for 
poultry for laying stock it docs not compare favourably with 
yellow maize Samples vary enormously in quality, and many 
of the inferior samples are almost valueless, consisting prin 
cipally of husk Only plump white oats should be purchased 
They should be “ clipped ” to remove the awns and fibrous 
tip of the gram A good sample will weigh not less than 40 


lb per bushel , ,,, , .* 

The gram contains about 10 per cent fibre, ant a 
is ofa type that can be fed in large amounts without detriment 
to the health of the stock, a high proportion wi 1 
efficiency of the diet Oats arc especially useful in feeding 
breeding stock and growing pullets 

Black oats of comparable quality have the 
value as white varieues, and are fed on many ar 

the birds are accustomed to them, however, ley 

them in the Utter They should be troug c 


^''\dlow Maizf This IS a most valuable gram 
especially for laying stock It is palatable anc i g ^ 

ible It IS a rich sourceofcarboh>drales, an 

IS of the greatest assistance m f-iJ source of 

birds when they are laying rapidly It cnbstancc 

vitamin A, or more correctly, the pro ''J 

and It imparts a desirable colour to the >o months 

liberally to layers, particularly ^urmg the winter ^ 
when, If there is a tendency for the birds to lose wciglit, the 
whole of the grain ration may consist of it nnrern 

Its protein is of poor quality, but that nee c lu 
because there are other sources of this cons ' ” j I 

White maize ,s deficient in ^ Uam.n A and ^houk c used onU 
for the final fattening stages m table poultry p 
then m meal form 



For young chicks, however, it would .pnc. ' d.Mt 
ground sorghum is used to replace 30 jicr (cnt m.u/c rne.i m 
an alUmash diet, it tends slightly to depress food tousnn-ption 


and growth rate. , 

(2) Adult Birds, For adult birds on grass range, sorgliutn 
successfully replaced half of each of the other grains m a mi. 
turc consisting of 40 per cent maiyc, 40 per tent dre gc corn 
(oats and barley) and 20 per cent wheal. 

For battery laying birds, ground sorghum used at the rate 
of 40 per cent proved a satisfactory substituic for 20 
maize meal and 20 per cent ground wlicat in a typica . > g 
battery mash. ... ...i,,- 

Millet. Millet has about the same composition h 

as wheat, but unless it is attractive on comptiTnUKc it 1 
not worth using. As tlic grain is small it is suitn 

't™%oSk.mcal.rcoc^ 
ity they arc suitable for inclusion in diets for a c a 
Soaked and Sprouted Grain. Some ^c.-irs P . ^ 
grain (usually oats) was frequently used. hen g 
Hglit it was regarded as a substitute for greens “ * . 

There docs not appc.ar to be any advantage in P 
grain; soaking in water for twenty-four mu I'cctling 

equally beneficial so far as palaiabiliiy is i„p,ovcs 

trials do not confirm that soaked (orsprouict ) gm . 
egg production, but there is no doubt ih.it it is O I ; ■ ^ 
binls in confinement or on range in hot weather will c.U 
readily when appetites for dr>' grain are llacgmg- 

Soaked grain should be fctl in troughs. hnrlr\ 

I r,- „ (.357) f-Kl .Im. "-rnfcVr 'll^'lrc. 

m.irkrdlv improved iis nutnuon.i1 value or j.rovMh 

baric,- «a, almoM rqr.al to nrairc, lH.th o.tb rcsar.l to qroo... 

rate ami footl-romcnion cITK-irnc,-. I in-o'Mlio»r<l 

Stotlim by AVtlliocbantJcmm ami McO.nn.t (ittjOl 
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A good sample should be soft to the touch and leave flour 
on the hands when passed through them. Middlings should 
contain much of the wheat germ. 

Wealings. Middlings, also known locally by such names as 
sharps, parings, thirds, toppings, differ so widely in quality 
that in 1933 The Millers Mutual Association introduced a 
scheme to standardize the quality of home-milled middlings 
and arranged for its marketing under the trade name 
“ Weatings 

The scheme was an outstanding success, but it was abandoned 
during the War, and for some years after it because it was im- 
possible to market a product of the required standard. 

Re-introduced in 1958, Weatings is again the name given to 
home-milled wheatfeed of guaranteed quality. 

" Weatings ” is a trade mark. There are two grades 
(fl) Weatings with a fibre content of 6 per cent; (b) Superfine 
Weatings with a fibre content of 4*5 per cent. 

Ground Oats. In common with that of whole oats, the value 
of ground oats has been over-rated in many quarters. There is 
no special virtue in this foodstuff compared with other cereal 
meals, and the extent of its inclusion in the ration should depend 
on prevailing prices of similar foods, such as middlings, barley 
meal and maize meal. 

So-called Sussex ground oats, the favourite food of the 
Sussex fattener, are stone-ground, but a sample of comparable 
quality produced by steel-mills is equally satisfactory. So 
efficient are some of the modern steel-mills that they will grind 
husks so fine that the practical man is unable to detect adultera- 
tion. Some samples of ground oats readily purchased by the 
poultry-man are prepared from inferior grain that he would not 
buy. 

Ground oats should be a creamy colour. White samples in- 
dicate adulteration with barley meal or, possibly, tapioca root. 

Stone-ground oats feel soft, whereas steel-ground samples are 
a little gritty. A good test of quality is to heap up a small 
sample on a tabic by pressing with fingers and thumb. A 
good sample will remain in a small pile, while inferior samples 
break down owing to their coarser texture. 

Oatfeed or Feed Oatmeal. This is a by-product obtained in the 
processing of oats for human consumption. It is the offal of the 
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content. Most samples of the gluten meai are superior to the 
gluten feed for poultry-feeding purposes. 

Barley Meal, Barley meal is a very satisfactory food, especi- 
ally useful for fattening. Tests with laying-stock show that it 
has about the same value as ground oats. If desired, it may 
be fed up to 30 or 40 per cent of the layers* or breeders’ ration. 
It may also be used for growing stock. For trough-feeding and 
cramming 60 per cent by weight of the dry mash may consist 
of it. 

Wheat meal — ground wliole wheat — may constitute up to 
80 per cent of the diet. It is suitable for all classes of stock. 
It should be roughly broken, kibbled or rolled. It should not 
be finely ground, for if reduced to a fine meal it will cause 
digestive trouble. 

Alfalfa Meal and Grass Meal. These meals have similar pro- 
perties. They consist of the dried plant ground to a meal. 
Their value depends on the stage at which the crop is cut; 
the younger the growth the more nutritious the meal. If the 
crop is cut late it becomes harder and more fibrous, especially 
after seeding. 

The chief value of these foodstuffs lies in their mineral, 
xanthophyll and vitamin content, particularly their provision 
of carotene and riboflavin. 

Grass meal has become a popular food in recent years, a 
number of drying-plants having been erected in this countr)’. 
A sample of average quality will contain 16-18 per cent 
protein and 200-250 milligrams of carotene per kilogram. The 
fibre content is about 18-20 percent and the meal is not %ery 
palatable. For these reasons it is inadvisable to include more 
than 10 per cent in the diet for g^o^v^ng and adult stock, 5 
per eent Jhr cJjjcXs, The men! sJwuJd not be r^nrded as jt 
satisfactory source of protein for pouhr>’ because much of the 
protein h locked up In the fibre and is tlicrcforc not available 
to the birds. 

Bisaiil Meal. Tltis is a carbolqdratc food of high nutritional 
value, but in recent years its cost has been prohibitive. ^Vhcn 
available at an economic price it is verv’ suitable for inclusion 
in bulky mashes having a high fibre content, owing to its high 
digestibility and lack of fibre. It thus assists in balancing the 
r.ition. 
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llicrc arc tv\o kinds of biscuit meal. One consists of the 
s%.-isic from biscuit f.ictories and usually contains a rather Inch 
I>crccnt3£;c ofsuqar. IIjc other is made from Io\s-j;mdc flour 
and is a b) -product of dog-biscuii maniifaciurc. 'Hiis kind is 
commonly reinforced with animal protein, and is more N*aluablc 
than the former. It may be used as a suiistitutc for ground 
oats and inairc meal. 

IhfUfTS* Grafts. About 15 per tent of this forKlstuff may be 
included in irros^crs' and layers* rations. It is unsutfable for 
clucks. 'I’lir fibre ronlcm is high (alx>ui 15 per cent) and llic 
frwvt Inillv. 
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therefore when feeding them care should be taken to ensure 
that the ration is balanced by the inclusion of protein concen 
trates, common salt and, unless the birds are on range of good 
quality, vitamin concentrates or vitamin rich foods to maintain 
a balanced diet 

Potatoes should be washed to remove surplus soil and boiled 
in their skins Boiling is necessary to ensure digestibility 
of the starch granules When raw potatoes are fed, the 
droppings are heavily cliarged with starch granules, thus 
showing that they are not digested For chicks potatoes should 
be peeled 

Potatoes cannot be appraised merely by comparing current 
market pnces with those of meals Allowance must be made 
for the high moisture content, the cost of cooking and the 
additional labour entailed in wet mash feeding 
Artichokes May be used to replace a proportion of the carbo 
hydrate foods The carbohydrate is not starch but muhn, and 
there is some doubt about the value of tins substance However, 
dunng storage this is converted into sugar (fructose) For this 
reason artichokes should not be used before February 
Fodder Beet In recent times the use of fodder beet for feeding 
farm stock has received much publicit) It is fed extensively 
in European countries, particularly by Danish pig feeders 
The writer is not aware of experiments to test the value of 
this foodstuff for poultry, although on a number of farms it 
has been used for fowls 

There are several varieties of fodder beet, but for practical 
purposes they may be regarded as one Fodder beet contains 
about 22 per cent dry matter, 8 5 per cent protein, and since 
the carboh>dratcs are present largel) in the form of sugar, 
unh'ks t)}s potato it nsed not be bojJcd 

It IS a heavy cropper, } lelding about 20 ions per acre 
It may be finely minccd and mixed with wet mashes or the 
roots may be cut m half when the birds will peck out the fleshy 
part Up to 2 oz per head per day may be fed an amount 
which would replace about \ oz of dry meal 

Sugar beet Pulp Tins by product obtained in sugar pro 
duction has a rather high fibre content, and it is not a palatable 
foodstuff for poultry A trial earned out by the writer some 
years ago proved unsatisfactory In an emergency it may be 
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fed nl ihc rn!c of 5-6 i>cr rent in a drj' madi or 10 per cent in 
a \%ft tnasii for prowing and aduU stock. It mun not be given 
to clucks. 

Sugar-beet pulp iv more suitable for the larger farm animals 
than poullrv'. 

lirots. \S'ith the exception of carrott, other roots such as 
mangels swedes .tnd turnips arc of low nutritional value, and 
ilic pc*uUr\-man would not be jusiifictl in growing these cn)ps 
operiallv for pouhrv. 

In the absence of fre^h green food, roots will provide occupa- 
tion for the birds and llius assist in preventing vices among 
(pnfuied stovk. 

Tc/Tfii 'rius material is orc.*i« 5 ona!ly avatl.ible for 

fcerlh^ purp^if^. It it .7 CiTfnccftinticc} ntc.tl evrr?- 
taming alxmi Him percent carl)oh>df.ucs, little fibre (2*5 per 
lentl and protein (idl |>cr cent). 

It mav Ixj usesl as a siilntitute or partial subslilutr for ccrr.tl 
me.als and mav constitute some 35--10 |>cr cent of the mash, 
but JO per cent is a fair level in norin.vl circumstances. Owing 
to Its rtiticentraiesl nature it should l>c ij«cd with feeds liaving 
rr.s»onah1e hulk to provide a nnsh ofsuii.vhle texture. 

SfsicftJ Affcl. Samples of tliis meal are extremely vari.ihle 
in quahtv and coniiKoition. Some contain a high jicreentage 
of mtnrr.d matter. (okkI samples roiuain alKuii 10-11 per 
cent protein, H o jK:r cent fibre and iG jg per cent avli. 

■Pir) tinv Ik* indudrd in the in.nsh at the rale of from 5 n* 
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the war It consists of waste collected from households, hotels 
and restaurants The matenal js steam cooXed and then turned 
into moulds to cool, w hen it has the consistency of stiff pudding 
It JS popular!) known as ** pudding b) poultry keepers 

Pudding IS a coarse, bulky foodstuff, not ideal by any means, 
but useful when other and more suitable foods arc not available 
The composition of this matenal is variable, depending to a 
great extent on the season An average sample contains 
about 32 per cent dry matter and about 13 per cent protein 
on a dry weight basis On this basis also 8 oz will replace 
about 3 oz of mash 

Controlled expenments and the experience of practical men 
during the war years have assessed the value of pudding 
Satisfactory egg production is obtained from birds receiving 
2 02 of mash with 8-10 02 of “pudding” per Iiead per 
day It is not necessary to supplement this foodstufT with 
proteins, for in this respect it constitutes a fairly well balanced 
food 

With more nutritious foodstuffs frcel) available, hovsever, 

“ pudding ” cannot be recommended In terms of food 
conversion it is not an effiaent food Maximum rate of 
growth and the higli egg production of modern laying strains 
demand diets of higher cnerg) content than can be produced 
when pudding js included in the mash 

Puhenzed JVaslf This consists of pudding processed in 
hammer mills This effects marked improvement m text 
urc, and the product is much more convenient to handle 
Moreover, being comparative!) fine, it ma> be fed to >oung 
chicks 

Dned Processed If nste As its name implies, this is pudding 
dried and ground into a meal It can thus be fed m dr) 
mashes It will keep a long time if stored m a dry place I he 
meal has a high fibre content The salt content is often high 
These factors limit its usefulness The mash should not contain 
more than 15 per cent of tins foodstuff 

None of the foods dcnvcd from household vsastc, however 
processed can be regarded favoiirabl) for poultry feeding 
riic) arc used on few firms to-dav because other fooils arc 
more ccononttc 

Dned l\ k/y *11118 is a carbolijdraic ritlicr than a protein 



Modern Poullrj Husbandry 
n>f><! .ind<!u>uldimi be t<»n)p-\rrd\\ich drier! «:kimnic<I mtik. Its 
protrm content is n\)cul j per cem, ^\bc^c;t5 tint nf dnet! 
'limmcrl nnlX is o\cr 30 per cent. ^Vhe^ m.n l>c ij<cd to re- 
place rnddlincs up to a lc\cl r»f to per cent. M a higher level tt 
tends to c.'une scounnq until the birds arc accustonicrl to it. 

Protein Concentrates. Mt(f Shimmed milk and 
si imnird-milk ponder arc c\trcmcl\ \-aluablc fornls. In 
f.cnend, their Inch cost nnkes ilieni uncfonomir except for 
sounc clocks brccdinC'Stock and for filtcninj; purposes. 

Where skimmetl mdk is mdiK olitain iblc it should lie 
cnen to the chicks to drink ed lib. In tint event no other 
protein coMcentmte is ncccssxrv for pullet chicks rc.arcd for 
hvirc or for clucks intenried for the hrj^'e-t.ible*l)ird mirkel. 

lor chicks tint arc to l>e nnrkeictl at broiler vs eights or 
IHrus, however, a mdk and cereal diet, even vshen supple- 
mented With fat and certain ainino-acids in wliicli milk is 
w»mcwhu deficient V'll! not produce growili r.itrs erpnl to 
thoie olrttmed when a mo<!em high qinhtv diet is fcti 
lor rearing pullet chicks skimmed milk should l>c given to 
tlrmV. ei 1:' to i<i weeks of ,ige; therraftcr (juauiit) of milk 
•* ouUl l>c restricted and vvaier provadetl cl Itb,, oihcrwite 
ct ntumptu a of milk wdl lie excessive to protein needs. 

''l.in’frird mill it deficient in ll r fit.<oiuble vitamins A, H?. 
I .and K, but it is sscU-o!l in vs aicr-«olublr vitamins of the ll 
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As a cereal mixture wU usually' contain ia-12 per cent 
crude protein, and assuming that it is of such quality that the 
birds do not consume more than 5 oz per Jiead daily, the 
consumption of liquid skimmed milk could be restricted to 
4^ gal per 100 birds without fear of loivenng egg production, 
but drinking water will be needed 

On the basis of its protein content only skimmed milk at 
a gallon is equivalent value to fish meal at about £Qo a ton 
and extracted soya-bean meal at about ;^46 
At the prevailing (1959) pnce a gallon skimmed milk 

IS equal in value to fish meal at 3(^68 and soya-bean meal at 
3^52 a ton 

When milk is fed in liquid form the drinking vessel must be 
kept clean Sour skimmed milk is equally valuable provided 
souring is not so far advanced that the milk may be descnbed 
as putrid Chicks will consume both fresh and sour skimmed 
milk equally readily, but a sudden change to sour-milk feeding 
should be avoided, as it is apt to cause scouring 

Neither liquid milk nor buttermilk should be fed in new 
galvanized containers, because the acid m milk will attack the 
galvanized surface and produce free zinc, which is toxic to 
poultry if the diet contains more than 100 parts per million 
If new galvanized containers are used they should be treated 
with an acid-resisting paint 

Galvanized troughs that have been used for water over a 
considerable period may be used for milk without adverse 
effect on the stock 

Difficulties arise when feeding liquid milk ivith modern 
watering systems, but they can usually be overcome by having 
two low-pressure tanks instead of one, so that each can be 
cleaned in (um All pipes sli-Tuld be reiddp detaebabh For 
cleaning 

Where milk is fed through pipes it should be treated while 
fresh with formalin The addition of o 05 per cent formalin 
will prevent curdling for some days When liquid milk is 
given to drink it is difficult to prevent contamimtion by flics 
This may result m tape-worm infestation 

Dried skimmed milk is more commonly employed m the 
cluck-mash 

Milk m some form should be regarded as desirable for birds 
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Every sample must be judged on its merits. The chief 
danger lies in an excess of oil and/or common salt, especially m 
samples of herring meal. 

Condensed Fish Solubles. Strictly speaking, condensed fish 
solubles should not be regarded as a protein concentrate. 
Although they usually contain from 32 to 38 per cent protein 
they are fed primarily for the purpose of furnishing the animal 
protein complc.v in diets containing only vegetable protein. 
It will be sufTicient to include 24-5 per cent C.F.S. in mashes 
of this type. 

Condensed whale solubles arc also available. 

Meat Meal^ Meat-and'bone Meal. Meat meal is the residue 
from the manufacture of meat extracts. It is a useful but ex- 
pensive food for poultry. It is deficient in mineral matter and 
must be supplemented with minerals to ensure a balanced diet. 

Meat-and-bone meal is obtainable at an economic price. A 
good sample trill contain about 60 per cent protein and about 
22-23 per cent minerals. It is an excellent source of calcium 
and phosphorus. It is commonly used as the protein concen- 
trate in the mash, either alone or in combination with animal 
and vegetable protein-rich foods. 

Samples containing an excess of oil should be avoided, as 
they quickly become rancid. Inferior samples contain much 
hair and gristle, and a large proportion of bone. Frequently 
the bone is very coarse. This foodstuff should be purchased on 
its analysis. 

Liver Meal. This meal is usually too expensive for commer- 
cial use. Its protein content is high — about 60 per cent — 
and it is a very rich source of the B group of vitamins including 
riboflavin. In certain circumstances it may be beneficial to 
use up to 5 per cent in diets for breeding stock and chicks, but 
cheaper sources of animal protein and vitamins are usually 
available. 

Green-cut Bone Meal. This is fresh bone put through a 
cutting-machine that reduces it to a coarse meal. It is not 
an ideal food for poultry. Its protein is of low biological 
value and its high phosphorus content encouragesperosis. More- 
over, it decomposes rapidly, especially in hot weather. As 
it should be fed in fresh condition regular supplies at short 
intervals are essential. 
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Soya bean Meal Extr'icted so>a bean meil is commonly used 
for poultry feeding It is a very valuable protein concentrate 
but requires supplementing luth minerals and a source of the 
'inimal protein factor and some of the ammo acids, notibl) 
methionine It may partially replace other protein rich foods 
indeed m many diets for all classes of poultry this meal provides 
50 per cent or more of the protein concentrates 

For laying stock on range of good quality this meal could 
replace the whole of the animal protein food m spring and 
summer when the birds can supplement their diet ivith natural 
foods 

For growing and adult stock kept m confinement, hoivcver, 
4-5 per cent of the protein concentrates should be derived from 
animal sources, while as a general rule 50 per cent of the protein 
concentrates in chick mashes should be of animal origin 
Soya bean meal should be finely ground Samples contain 
mg coarse husk should be avoided 
Larth nut Cake Meal Extracted earth nut (pea nut) cake 
meal is of very similar composition to extracted soya bean 
meal 

These foods, however, should not be regarded as inter 
changeable, because although the protein content is about the 
same in both meals (approximately 44 per cent), the quality 
of the protein m extracted soya bean meal is superior to that 
of extracted eartli nut meal The former provides about 
tVMce as much lysine, three times as much glycine and is a 
better source of methioinc and tryptophane than the latter 
The protein of soya bean meal is also more digestible than 
that of earth nut meal 

Ltnseed Meal This product is much favoured by fanciers 
because it imparts a sheen to the plarmgc of the birds It is 
frequently recommended for feeding during the moult, but its 
value for this purpose appears to be overrated An avenge 
sample contains about 4 per cent fat, 35 per cent protein 
33 per cent carbohydrates It is of considerable nutritional 
value, but its cost is usually so high tliat it is uneconomic for 
poultry feeding Four per cent in the mash is adequate 

Peas and Beans These foods arc of \ aluc as a source of 
protein of which peas contain about 22 per cent beans about 
25 per cent 
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comes mature so its value deteriorates This is clearly seen in 
the follouing: tabic (after U^anngton). 


Table 36 

Composition of Meadow Hay Harvested at Different Dales 


Date of 
Cutting 

Crude 

Protein 

Fat 

SoJiiWc 

Carbo 

fodrates 

Fibre 

Ash 

Ma> 14 

*7 7 

3 * 

40 8 

230 I 

' 152 

June 9 

II 2 

27 

432 

34 9 

8 0 

June 26 

Qs 

a 7 

43 3 

382 

73 


It will be noticed that as the grass matures the fibre content 
increases, while the percentage of protein decreases More- 
over, older grass is less digestible and palatable than the younger 
shoots It should be added that the \itamm content shows 
progressive detenorauon with age. 

While there is general agreement on the value of young 
grass, the extent to which good range will contribute to the 
ration of the birds is a more debatable point It has been 
stated that up to 10 per cent or more of the food may be saved 
by providing grazing of high quality In making estimates of 
this kind care must be exercised to distinguish between the 
amount of grass consumed and the food it represents on a dry- 
weight basis 

Fresh grass contains approximately 80 per cent of water, 
therefore 5 oz of fresh grass are equivalent to about i oz of 
dry food 

If for the present purpose it Is assumed that the daily food 
intake of a laying bird is 5 oz (dry weight) and sufficient grass 
IS consumed to save 10 per cent of the food, she must eat 2 J oz 
of fresh grass per day, together with 4I of dry mash or grain 
That would be a feat beyond her accomplishment 

If the calculation is made on a dry-weight basis, as it must 
be to present a true picture, about 2| per cent saving may 
be effected by the consumption of fresh grass of good 
quality 

This IS an essentially practical question, and therefore its 
everyday difficulties must not be ignored On some farms on 
which extensive methods are practised the amount of poultry- 
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foot! conujmwl by \\ild birtl^ more than countcrbnlnncrs 
reduced con'xjmption by the stock ; 50 ttiucli so that some 
poultry -men havim: had experience wtl» all sx’xtcms of pouUr>- 
keepinj; ha\c found that the cost of fccdini; birds in lavint;- 
baitcrics is actually lc<s than on ranee. This may apply l«» 
induidual farms, but in ordinary circnmsi.anccs it should l>c 
jw^siblc to effect some ccononn in feeding when the birds base 
raiu^e, pnisidcd chat the grass is kept in good condition. 

Lawn Clippings. Dried I.awn clippings constitute a useful 
winter ftvid for jKiiiltrj. If well cured, the clippings will h.a\e 
approximately the same composition as grass nteal. 'I he 
f lil’pings slifiuld be .about j in. Jong <0 iJiat no further rutting 
will l>c nccessar> to make tlicm suitable for grossing and adult 

^tivV . 
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Samples should have a slight fish-hke odour They should 
not be rancid. The colour should be ambei, s reddish tinge 
should be regarded with suspicion 

Veterinary cod-hver oil of good quality has a high vitamin 
content and it is unnecessary to purchase the more expensive 
samples prepared for human consumption 

Cod-Iiver oil should be stored m a cool place and should 
not be exposed to air or light as the vitamins are unstable, 
especially vitamin A, vshich oxidises readily unless stabilized 
The stability of vitamin A in cod-hver and other fish oils is a 
matter of great practical importance 
Many investigations have been earned out, and these have 
provided evidence of loss of potency which may be ver) 
rapid 

Temperton (1947) found that the whole of the vitamin A m 
fish-hver oils when mixed with mashes may be destroyed during 
twenty-four hours of storage, due to the presence of an un- 
identified oil soluble factor in basal mashes He concluded 
that “ Preformed vitamin A (fish liver oil origin) is an un- 
reliable source of the vitamin when included in mash mixtures 
for adult birds and growing chickens ” 

In experiments at the Poultry Research Station, Houghton, 
Hunts, complete destruction of vitamin A occurred in five 
days in sealed and unsealed samples of mixed food con- 
taining complete mineral mixtures, whereas mixed rations 
without minerals retained 50 per cent of the initial vitamin A 
content after fifty-six days of storage under identical con- 
ditions 

The amount of vitamin A in ready-mixed mashes is usually 
sufficient to give protection despite progressive loss of potency 
provided the mash is stored under suitable conditions for a 
period not exceeding eight weeks 

Vitamin A (carotene) m grass meal is much more stable 
Temperton (1948) has shown that 5 per cent of the loisest 
grade of grass meal used m his experiments gave satisfactory 
results when fed to chicks and growing stock 

Synthetic forms of vitamin A, in which the vitamin is stable, 
are now available 

Vitamin D3 in cod-livcr and other fish-Iivcr oils is far 
more stable than their aatamin A content and if oil of the 
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physical condition. These are factors oi great practical 
importance. 

Palatability cannot be predetermined. It must be assessed 
by feeding trials. The inclusion of a small pioportion of an 
unpalatable food may destroy the value of the complete ration 
by lowering consumption. The sudden introduction of such 
foods as blood meal or rye meal will have this effect, at least 
until the birds are accustomed to them. 

Ph^’sical condition of the food affects its palatability, and 
therefore usefulness. Birds do not relish finely ground meals, 
particularly when they are fed in a dry state, ^^ery fine nieals 
may clog in the beak, causing necrosis. They also tend to 
form a solid mass m the digestive tract, preventing the proper 
mixing of the digestive juices with the food. This may lead to 


Average Composition of Co mmon Feeding-stuffs. 

”1 I rroUw jcaibcbj'dnts.l OO 
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or three times a day, they were unable to cat and digest 
sufficient to provide adequate nourishment. 

Judiciously employed bulky foods, like bran, arc idea! for 
maintaining the stock in the best condition. 

With regard to the grain ration. Maize is a more concen- 
trated food than oats, and contains a higher percentage of 
carbohydrates than either wheat or oats. If the birds are 
losing weight U should be fed liberally, but more .sparingly if 
they are getting over-fat. 

In compounding diets the practical poultry-man need not 
concern himself sviUi trace elements or those vitamins which a 
diet of average composition udll prosdde in abundance. e 
is mainly concerned with the quality and quantity o pro- 
tein. vitamins A. D3, possibly riboflavin, and calcium and 

fibre. . ^ , 

The provision of protein is usually the most important 
practical problem and the average poultry-man has given more 
thought to this constituent of the diet than any other. 

Readers who wish tomakesimplccomputationstoassurethcm- 

selves that tlie diet is not deficient in protein or contains an 
excess of fibre— the most common errors m feeding— should 
work on the following lines: — 


Table 37 

Calculation of Protein Content of Diels 


Layers’ Mash 
rood. 

Tcrcenlage 

protein. 

Amount of food 
in mash, 
lb. 

rrotein 

provided. 

Bran 

>5 

so 


Middlintrs 


40 







ID 

JU 



60 

IS 




lOO 

IP ’4 


The above mash contains I 9 ' 4 _pcr of wheat 

with an equal weight of grain consisting o ^*11 nrovidc'a 

(1= per cent) and maize (10 per cent protein) will provide a 

diet having 1 5*2 per cent protein. .1 .. linrs 

T!ic amount offibrc in the diet is calculated on the same 
thus: — 



examples being given in each group : — 

(i) Carbohydrates: All the cereal meals. 

Biscuit meal. 

' Tapioca meal. 

Potatoes. 

Middlings (Wcatings;. 
' Whey. 


(2) Protein 

concentrates: 


(al Animal: Fishmeal. 

' ' Meat-and-bone meal. 

Wliale meal. 

Fish ofTal. 

Milk. 

Buttermilk. 

!b) Vegetable : Pea and bean meal. 

^ Extracted soya-bean meal. 

Extracted decorticated 
earth-nut meal. 
Unextracted yeast. 


(3) Bulky foods: Bran. 

Grass meal. 

Oat-husk meal. 

Fresh greenstuff. 

Many foods in eacli group are 
ample, barley meal may replace ground oats, 
replace wheat meal and potatoes may rep ace 
sti^ffs in this group in the ratio of* lb. potatoes to . Ib m^cal- 
Similarly meat-and-bone meal of good qualit> (55 P . „ 
protein) may replace fish meal, grass meal may part.all) 
replace bran. 

All-mash Diels far Chicks (day-old to 8 weeks).’ 


(1) 15 lb. Bran. 

30 „ Middlings.^ 

21 „ Yellow maize meal. 

15 „ Ground barley. 

6 „ Fish meal. 

6 „ Dried milk. • 

5 „ Dried yeast (unc-xtracted;. 

2 ,, Limestone floiir. 

I „ Common salt. nrsvnilicticvit.imin 

5 pt. Cod-liver oil (or appropriate amount ol s> mi 
A and D3 concentrates). 

' « See !>. 330. 
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{2} 5 11). nic.il. 

30 „ OancU-j’round 
30 „ Yellow imize ine.iL 
10 Ground l)arln\ 

0 „ P»^h mc.il. 

G „ r.x. »o\a-be.in meal. 

5 Drial rnilL. 

j Dnerl \c.-\5l (iincttmcicd). 

2 „ l.H'Mtnnc Ilnur, 
j „ CVimmon salt fmansjanJrcd). 

4 pi. Oxl.lner nil (or appropriate atnnuni of ss-niheitc I)j 
foncentralc). 

r.anncrs wishing to make use of home-grown oats ni.ay he 
unable to reduce the grain to a fine mc.ai in tlicir mills. In 
th.al e\cnt it m.ayix; rouqhlycntshrdor broken, sshen the chicks 
w lU pick out the kernels, fe.aving ilic husk. Grow ing slock arc of 
mime c.apable of dealing with oais ground in the .average f.trm 
mill. 

If chick grain mixtures arc fed in approximately cqu.nl 
weights along with the al>o\e mashes, the protein content of 
the killer should l>c incrc.wd to about s| per cent. Tro- 
jwrtionate incrc.ates must also be made in mineral and vilamiit 
supplements wliere tlie m.^sh contains these m.aieri.ils. Tlie 
proportion of gmss meat should also Ise increased but should 
not exceed 11 \kt cent in chick m.ishes. 

'Hius nmh formnl.i fit would then lead: 
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3 lb. Limestone flour. 

2 „ Steamed bone flour, 
i „ Common salt (maru-a-i . 
i pt. Cod-liver oil. 

If tlic chicks liOTC skimmed milk to diml i"' i ut 
the protein concentrates in each of the ahccc > v "i. i 
be omitted. This does not apply to broiler-rhick a.-c. 

Cod-liver oil (or vitamin concentrates) svill not be lequ.icci 
if an outdoor run is available when the chicks .are a icw days 
old. Grass meal may be omitted if the chicks h.ive access to 
an abundance of short, fresh grass. It may be rcphiccd mth 
an equal weight of bran. . . r . 

Some rearers feed chick grain only for t le ins ew < , 

but there is no evidence that it is advantageous, provi e 
of average composition is fed. Gram f ’' “ 

period will help to prevent “ pasting-up ne 
diets having a high percentage of_e.-ttractcd soya-bean meal, 
but mashes of this type arc not fed m this country. 

Pasting-np, i.e., the accumulation of fecal matter 
vent is rnually due to chill, bacillary white d^rrheea or erron 
in feeding. It can occur with diets containing J high Propor^ 
tion of any food which is finely ground, low in taoioca 

predisposiLn to stickiness r.g.. finely ground wheat, tapioca 
meal and similar foods as well as soya-bean mea . mash 

When the chicks are about eight weeks old a 
should be gradually introduced. Mix the growe 
the chick mash In increasing proportions until m the 

about a fortnight grower’ mash .“"Should be about 

The amount of protein in growers 
15 per cent and the more expensive pro em ^ 
milk products and yeast — may be replace wi 

Growers' Mashes (all-mash diets; from 8 to 18-20 wee 


(1) 15 lb. Bran. 


5 

"40 


Grass meal. 
Middlings. 
Ydlow-maizc meal. 
Ground oats. 

Fish meal. 
Limestone flour. 
Steamed bone flour. 
» See p. 330- 
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55 lb Yellow-niaizc rrj'’ t 
8 „ Ground outs 
J 2 ,, Fish meal 
I „ Common salt 

1 pt. Cod-ltver oil 

(2) 5 lb. Grass mea! 

30 „ Coarsely-ground wre'^t 
20 „ Ground barley 
» Yellow-maize meal 
12 „ Fish meal. 

6 j, Ex soya-bean meal 

2 „ Steamed bone flour 

4 » Common salt (manganizcd) 
/ pt. Cod-li\er oil 

Lasers' Mashes (all-masli diets) 
Suitable for battery egg production. 

(1) 5 lb. Grass meal 
10 >, Bran 

35 >, Middlings 

30 „ YelJoiv-maize mea) 

t 5 »> Ground barley. 

5 „ Fish meal 
J „ Common salt. 

5 pt. Cod-lner oil. 

(2) 5 Ib Grass meal. 

30 „ Coarsely-ground ivhear. 

30 „ Yello%v maize meal 
25 n Ground barley. 

5 „ Fish meal. 

5 ,, Meat and bone flour. 

X ,, Common salt (manganized). 

1 pt. Cod-liver oil. 

Breeders' A fashes (for use « ith grainy. 

(r) 51b Crass meal. 

10 „ Bran. 

35 t, Middlings 
21 ,, Yellow -maize meal 
20 „ Ground oats 
8 „ Fish meal. 

5 „ Yeast (uncxtractcd). 

^ „ Dr/crJ milX. 

2 Steamed lionc flnur. 

I 1, Common salt. 

1 pt. Cod-Iiver oil 
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(2) 10 lb. Grass meal, 

30 „ Ckkirsc^-grooncJ uhcil 
25 „ Ground birlcj . 

10 „ Grotmd oats 
6 „ I- ish nical 
C „ Meat and bone meal 
6 „ Yeast (uncxtracted), 

I „ Uarth>nut mc.al. 

3 „ Steamed bone flour. 

1 „ Common salt (mang'Mi«'*ctl). 

I pt. CofMii cr od. 

A suitable grade of msolubic grit should be provided twth 
all the above mashes. The mashes provide siiflicicnt calciunt 
for chicks and growing stock but not for la>cr5. The litter 
should have oj-sfcrshell or limestone gne cdlth^ 

The following mashes arc in use at the National Invlitulc of 
PouUr>’ Hiisbandr) (1939):— 

Cftw/'onhon of /ltTri*TFUXfil Dult in tTir el ,V I P If.— iniO 
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Diet 

Dual 

purpose 

balancer 

Battery . 
lasers * 

I 

M r?y 
battery 
layers 

1 Hen 
breeders 
balcin cr 

Class of stock 

Growers 
12 weeks 

Battery 

Battery 

Hen 

breeding 

maturity 
All layers 

birds 

i bird 

breeding 

stock 



27 • 

3 « 

34 

s8 

Mcdium/coarsc ground wheat 

4 * 

3D 



Ground barley 

— 

ro 



Grass meal 






3 

5 



Meat and bone meal 

5 




Extracted soya bean meal 

10 

10 1 



Unextracted dried yeast 

— 




Dried skim milk 

— 




“ Beta Term ” dried solubles 

— 

, 



Limestone flour 




! a 

Steamed bone flour 

*i 


i 

: y 

Dairy salt 




Premix No 1 fDil 



j 

2 

Premix No 4 (A + D3 4 - Da) 
Premix No 5 (manganese) 

t 

1 

I 

2 

100 

Mash + 

100 

All Mash 

100 

All M«h 

100 

, Mash 4 - 
Grain 


Gram 




• Can b« ma.zc or barley, or mixture of these cereals 


Balancer Diets Using Mash 4- Grain 

alone is used 
Premkino Routines 
Premtx 

No Supplement 

I Vitamin D3 

s Nitrofuraaonc 

3 Procaine PcmciUm 


Composition of gram 
At NIPH wheat 


Vitamins A D3 Ba 


Quantity 

aJ lb Tnrlco • 

I lb Pure 

15 en» 

EITHER 

lib ‘Trecohite T 


I lb Beta No 18 

5 Manganese 98 / 99 % MnS 04 

mcrcial 

• I million I C U per lb 

. (A million I U Vitamin A lb 

t it mill on 1 C U Vitamm D3 and 2 gr iii 

Each or tho abovo prom xo included at ■ per loci 
matcly c ^ _i 

Prevhx No I —900 vinili Di per lb of feed 


Base 

47J lb Maize Meal 
50 lb Maize Meal 
50 lb Maize Meal 

15 lb Maize Meal 
54J lb Maize Meal 


will provide approx 1 
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Premix rs’o 2 — o-oi !>«■ cent niiroruruonr 

pRFstix No 3 — 6-7 i;jn per ton penicillin 

Preaik No 4 — 2,500 intrmational uiiiti A 625 lu. Mtamtn Dj 

I 25 Ki per ll> 

I’RfMix No 5 — 25 mg a\'ailal> 1 e inanganne per Ui (or H iiz mancareie 
sulphaie per ton of feed), 

Se\Trai firm* nipply tfie nixnc nipptemeni* fur ailtling to homr-nncrtl diet*. 
The jiipplements in potency, whicli i* lUtnl by the inanufacturm 

If fish meal is replaced by mcat*aiid-bonc meal in the alxu-c 
mashes tlic latter should contain not less tlian 55 per cent 
protein. Should Joucr protein meals be used the proportion 
should be increased to provide the same amount of protein as 
iliat provided by fish meal of good quality. 

In spring and summer when an abtind.mcc ofsliort grass is 
av.ailabic grass meal ma> be replaced with an equal wciglit of 
bran or ground oats. 

Tor breeding stock, tfic b is.'il gnatn ration maj consist ofrqu il 
parts of wheat (or barlc>), oats and >cllow mauc, but should 
be varied in accordance with the condition of tlic stock. 

In normal circumstances birds should be fid to appetite. 
No attempt sliould be made to restrict fi>od consumption unless 
It 15 desired to induce moulting. 

Xo-profetn Duls. Diets containing no protein concentrates 
of an> kind arc usually calletl no*proiein dirts. In fret, of 
course, mixed cereals ssillshow about 11 |>er cent protein and 
a simple mash consisting of grass meal, ground sshc.it, grournl 
oats or ground b.irley ssill contain sufiicient protein to rminfain 
35- JO jKrceni egg production or about 1 10-150 eggs j>cr hirtl, 
firosidcd It conf.sins the essential sitamms and mineral trntter. 

I,.a)ing stock on grass range of goexi (jimIiI) ssdl find adih* 
tionai protein in the gr.i<s ,snd s«d. 'Hiis cxpbirif the firt iIijt 
in mail) instances high or conipsralivel) high egg jnosluru 'U 
}i.^t i/errt scc$iini h\ thr tjtr of thrtt t/nflrnhwl it 

conditions grownng stock ssdl in.sle satiskicton jno.^Tr’* hut 
unless range comlilions are rscrpii'm ills fivoiirahlr jf i» w‘-^ 
to include a jirojsortion of animal protein in thru f'r .all 1 Uoo 
of StO'-i 
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Sussex ground oats 

61 


Barley meal 

6| 


Dried skimmed milk 



AVatcr 

20 


Sussex ground oats 

61 


Fine middlings 

Gi 


Dried skimmed milk 



Water 

20 



For cramming, l part of mutton-fat should be added to the 
above mixtures 

Mashes Containing Potatoes Dunni; the vvar 
used extensively for poultry-feeding They should be washe 
and then boiled or steamed When included in the chick- 
mash they should be peeled », *1, 4. tu„ 

Hainan and Fermor (1942) reported in “ 

folloivtng chick-mash ga\c satisfactory ^ 

Section of the National Poultry Institute, Wye, Kent 

80 Ib Potatoes 
20 „ ^^lddUngs 

3 „ While-fish meal 

2 „ Dried yeast 

04 ,, Cod liver oil 

Chalk 

In a series of feeding trials avith laying-stock they found the 
following formula successful — 

80 lb Potatoes 
20 „ Middlings 

3 „ White fish meal 
3 oz Common salt 

Mndng Cod-liver Oil. M“r''“tr''Lrbuvma™ady- 
containing cod-hver oil, and it is advisab c w 
mixed mashes to ha\e the oil mixed m a e even 

If 0.1 IS added on the farm a modern 
distribution It should be poured o\ 

xshile the machine is operating quantity of oil should 

In the absence of a mixer the req \___ maize meal or 

be poured over a small proportion of le , 
mash and thoroughlv mixed b> rubbmg up by hand 
easier to mex with bran than \Mth a line mea 
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Tiic oil-impregnated food should then be ini\cd wth tfjc 
bulk of the mash. 

Hand blending oil ^vith mash is tedious uork. 

Some prefer to mK the oil \viiU the grain feed. 'Hus should 
be done daily — immediate!) before feeding the grain. 

One pint of cod-!i\cr oil per lOO lb. of food (ncighctl dr>; 
or I tablespoonful per 3 lb. is approximately equivalent to i 
per cent. 

Weight of Food Consumed by Adult Stock. Tlic amount 
of food consumed by adults is approximately .|l-j 07. (urichffl 
dr>') per bird per da), but it should be strcssctl that this is 
merely a round figure iliat should not be reganlctl as .a hard- 
and-fast rule. 

Unfortunately, tlicrc is a icndcnc)* for inc-xpcricnced poulir)* 
keepers to accept this as the correct amount of food, nhich thrj 
carefully neigh for each meal, 'jljis procedure results in ovrr- 
feeding or under-feeding — aUsays m uneconomic feeding. 

Feeding IS not a matter of weighing the food .nul servinc ii 
in definite amounts. FeetUng is csscmially a matter of olnrr- 
\atinn. The birds sliould lie fed in .accordance with their 
appetites, just .as the composition of the ration should vary In 
arcorchincr ulth thrir rondiiion. 
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mash consists of water. When wet mashes are fed the birds do 
not drink so much water 

Consistency of Wet Mash. Although it is customary to 
speak of wet mash, the mash should be fed m a crumbly-moist 
condition Only a small quantity of water should be added 
to the dry meal — -just sufliaent to make it hold together when 
pressed between the hands It should break up when thrown 
to the ground 

This IS the correct consistency for all wet mashes except those 
used for trough-feeding and cramming, which should be mixed 
to the consistency of thick cream 
Poultry Manure. Compared ivilh farmyard manure, 
poultry manure is a valuable fertilizer, rich in nitrogen, but 
deficient in potash It is essentially a nitrogenous manure 
Before the last ^\ar it was said to be worth £z or per 
ton Despite this, many poultry-men found the greatest 
difficulty m disposing of this by-product, and in some areas it 
could not be given away 

Much prejudice still persists against the use of poultry 
manure, largely because it docs not rccene due attention on 
die poultry-farm or is not properly utilized One difficulty is 
that of ensuring even distribution over the land This is 
solved by the folding system, and that is why farmers employing 
this system recognize the \aluc of the droppings 

On the average poultry-farm the maternl is simply dumped 
on the manure-heap, where it is washed by ram Here much 
of the nitrogen is lost, and the manure becomes n soggy mass 
which cannot be evenly spread 

If its value IS to be conscr\cd, u is essential to store the 
manure under cover, and if possible it should be spread in 
shallow layers to air dry before being stored m bulk 

Composition of PoulUj-mamire The composition of poultry - 
manure is variable An average sample of the fresh manure 
contains approximately 55 per cent water, 59 per cent organic 
matter, 2 per cent nitrogen, i 2 per cent pliosphatcs and 
about o G per cent potash An air dried sample contains 
.ibout 13 per cent of moisture 
Afamire Voided bj I oitls Ilic total weight of manure voided 
by fowls IS about twice the dry weight of food consumed 
\Vit!i an average foocl intake of 5 or per day or 1 evst per 



474 Modern Poultry Husbandry 

annum, llic total weight of manure excreted l)> a (lock nf a 
100 birds is lo tons per annum. 'I'lits would contain nitrogen 
cquh-alcnt to almost i ton of sulphate of ammonia, the phos- 
phates contained in just o\cr 7 rwt, of supcj7)hospliaic (30 
per cent) and potash equal to that in nearly 2I cwt. of muriate 
of potash. 

Ling and Muir {Uni\crsity of llristol) !ja\c pointal out iliai 
if to per cent of superphosphate is mixed witli the manure, or 
7 lb. per too birds per week, and the drappinq:< arc then stored 
for a month, they l)rcak down into a frkihlc comlliion, free 
from smell. Moreover, droppings so trcairil and storrtl 
under cover have a high nitrogen content. 

Composition of Deep Litter. The ph>dc.'»l and chemical 
properties of deep litter were studied at tlic Xational Inviitiitr 
of Poultry Hushandn' Tor a period extending over several vc.irs. 

Littcr consisted of soft viootl shavings, to wliicli in some 
cases h>dralcd lime vsas added. 

It vsas rciwrtcd (1931) that within one month the nitrogen 
lontcnt of the litter can Ik* .« high as 2-3 per lent, v^ith an 
average of t*f, per eent. 

In htter one je.ir ohl the average nitn>gcn content w.ii 
2 I percent, and the second )e.ir ihes.imc litter showed per 
cent nitrogen, dcclimng to 2*1 percent in tlic third ve.tr. 

There w.vs a gr.adual btuid-ttp of |)hovph(‘ru» (P|Oj) from 
1*3 JKT cent .after one month to 3-1 per cent in the ifcoml 
ve.ir, this level bring niamt.amed in the third )c.tr. 

After one month the hiicr conr.tinrtl .m .ivrragr of o J» per 
rent potash (KjO), nving to 1*1 |>er cent at the end of tlie first 
^r.ir and I'h jvr cent during the ^rrtmd .uul thin! >f.vTv. 

h v\.vt c.ilcnl.itril th,»l the .'ippheation of » t»>n jK-r .tcre ivf 
drrphnrr vsoiAA provide.— 



Chapter Eighteen 


Table-poultry Production 


.^^LTHOUGH the poultry industry in this country 
developed very rapidly in the years following the 1914-18 
war, it was built up largely on the production of commercial 
eggs. Comparatively little attention was paid to the possi- 
bilities of table-poultry production. 

It is true that specialized production was carried out 
in certain areas, notably that of the Hcathfield (Sussex) 
district, but this trade was concerned with placing on tlic 
market the white-skinned “ Surrey *’ chicken finished by a 
course of trough-feeding and cramming. The “Surrey” 
chicken, however, although of superb quality, has a restricted 
market because it is a luxury article. That will long remain 
so. 

The average poultry-farmer made no attempt to pul table- 
poultry production on a sound commercial basis. He was 
prepared to dispose of his surplus cockerels in mixed lots in the 
local market or to sell them on the farm to a dealer. The 
result was that little, if any, profit was obtained from these 
birds, and the foreigner >vho carefully graded and packed his 
birds to meet the requirements of buyers captured the bulk of 
the trade of the large wholesale markets. That w’as deplorable, 
but nevertheless inevitable, because with few exceptions the 
home producer made no effort to supply the buyer with the 
kind of material he required. 

A visit to any of our city m.arkcts revealed the inferior finish, 
grading and packing of home-produced birds, as compared 
with the imported product. Yet the “ Surrey *’ chicken, the 
product of our fattening-yards, has always been the finest table- 
bird. ^Vc beat the foreigner In catering for the limited market 
demanding this type of cliickcn, but be beat us in the pro- 
duction of countty* chickens for svliich ilicre is a \cr)' large 
market indeed. 
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In the 1930^ the povsjbUitics of tablr-pou!lry priKliinitm In 
the poultr>'-fanTicr mainly concerned with commercial ege* 
NsTts becoming more nidcly rreognirrd, and romiderabJe 
progress nas made until nar prctmtctl furibcr tlcvelopmcnl. 
'Hjc ^pccialircd production of**rountr\ chlckcru”, or blrd< 
marketed **o(T the run'’, without being gben a course ctf 
trough-feeding, was rcceixing more .md more attentjofu In 
those dap it was customar\ lo rear cockerels to al>out sixteen 
weeks old when thc> reached 3|*-4 Ib. dead weight. Mans 
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were decontrolled on July ist, 1950, that the home-table 
poultry trade began to revive. 

It can be said that decontrol of pnces and subsequent!) of 
feeding-sluffs marked the bcginmng of a new table poultry 
industry m this country Since that time tremendous progress 
has been made both in production and marketing Broiler 
production, 1 « , the mass production of ten-ueek-old chickens 
reared in large groups m total confinement, has become a 
specialist section of the mdustiy 

Parallel \vnth this development, great advances have been 
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FIG 153 GRADING AND PACKING TABLE POULTRY 


effected in processing and marketing Indeed, in many 
respects modern methods bear little resemblance to those 
employed in the past 

It must not be assumed that all tabic poultry producers 
have put their house m order Large supplies of birds un- 
graded and not properly packed continue to reach the markets, 
where, of course, they realize low prices, but speaahst pro- 
ducers are setting an example in production and marketing 
which is being followed on an evcr-widcning scale 

Poultry packing-stations, both pnvately and co-operativcl) 
owned, have been and continue to be established m many parts 
of the country At these stations the birds are killed, plucked, 
cooled, graded and packed and delivered m cases beanng the 




^7^ Modern Poultry Husbandr) 

pickerel imrk or tndc nimc lo hryjc wholcsMc nnd rrnil 
buNcrs TIjc picking sniion^ ire cfpjjppcd rffngrniors, 
some unh deep-freezing pJ tnt 

Min} sdtions cMSccntc (dnw) llic Innl^ mil prrpirc llicin 
for tlic o\cn 1 he die of oxen re id} birds is now iftiturccf 
the imrkct» minx millions being sold inmnlK, the inyorilx 
l>cing broiler chickens 

Oxen rcidj birds are wTipped indixidmllx m innspirmi 
or stmi tnnspirent film in the form of i seilcd big i stretch 
wmp or diigonil wrip llic} iri then deep frozen ind 
subscqucntl) held in cold store (o lo — I ) pnor to delixen 
to buxers 

Wnpping clem plucked uncxnceritctl birds indixidinllx is 
now undertaken on m rxtensnr sci)e In common with the 
oxen rcidx product, thex ire nstnlls picked m do/rns in 
cirdboml or xxoodcn Iwxcs 

Hut unrxiscentcd birds —pirticulirlx hens— »rc frrtpirmlx 
tinrkcicd \mw ripped Thex ire clem plucked md pickesl 
in lioxcs lined xMth crcKenroof piper 
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trade ma> be dc\clopcd, however, to provide an important 
outlet 

At some processing stations a proportion of the birds are 
cooked, wrapped and frozen This is not a common activity 
of the stations, butlarge supplies of eviscerated chickens, mainly 
in the poussin and broiler classes, are now cooked on spits m 
shops and restaurants 

Chickens roasting m shop windoi\s have become a familiar 
spectacle. They are cither consumed on the premises or 
wrapped m aluminium foil which will keep the birds serving 
liot for a short time 

Table-poultry marketing is now largely in the hands of 
processors Poultry processing and marketing arc highly 
specialized activities, and the average producer is advised to 
dispose of his produce through a packer rather than attempt to 
establish his own processing and sales organization 

Small scale producers may be justified in selling direct to 
consumers and/or to local shops In certain circumstances 
sales of this kind may provide a remunerative side line, but 
producers with a substantial output should leave processing 
and marketing to specialists 

To day co operation between the commercial producer and 
packer is essential Supply and demand are so finely balanced 
that the market cannot absorb a sudden influx of supplies 

Market Requirements. Producers with a sufficiently large 
output to warrant selling direct to wholesalers and retailers 
should discuss with buyers the number, ^veight and quality of 
birds required and method of packing 

Birds must be graded according to their weight, colour and 
finish Each box should contain birds of uniform quality, 
and details should be stated an the I xbel on the box, so that the 
buyer has only to look at the label to kno%\ ^vhat the pack 
contains 

It IS not the buyer’s job to grade chickens, and if producers 
compel him to do so by marketing mixed lots, he will charge for 
the work by reducing the price 

Further, buyers or salesmen should know what supplies to 
expect It is unreasonable to send small consignments to 
market at perhaps infrequent intervals, then suddenly to send 
a large number of birds not expected by the buyer That 
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results m o\c^lo^dt^g tlic m'^rket, *ind of course supplies c.in 
onlv be clcircd b\ i reduction in prices, ancctint: cverv 
producer 

Tilt ^ollo^\^ng grides ire recomincndctl b\ ilic Mmistr) 
of Agncullurc’s Ad\isor\ Committee on Dressed Poulirj 
Mirkcting Stindards defined m Mirketing Guide No 
('95') — 

Poussin Dend \\c«;hl rinre from lO lo 31 o* 

L»\c weight cquisilent 1I-3 I IIj 

Clijckcn Two Ih and over Live wntht cquivi 

lent aj ll> minimum 

Stirrcvs birds cf 3! !h ind ovrr live vvruvlit 

cqiimlcnl | lb minimum 

Fowls (liens) Tlircc lb iiulovrr lave wriv,hi cqiiiva 

lent 3! lb minimum 

Ilicrc ire quilit) gndcs for cich of tlic ib<i\c cl uses 
Weight gndcs for Ii\c birds now commonK used in iinrlrt 
reports ire is follovs — 


Sjnf,Ie jyniMui 
D Mible poitsun 
Snnll eliiclfii 

ehtfkrti 

*'mill hen* 
I^rpe hem 


I p to l J lb 
t i to si n 

cHH> 

Over 4 lb 
Over t> III 


Uiulfr *■, lb 
Ovrr ', 1 s 
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excluding, of course, hens The demand for chickens of about 
31-4! Ib dead weight is relatively keen throughout the )ear, 
and prices arc comparatively steady. 

Prices arc, however, subject toseasom] movements, tJic> are 
usually rather high in the early spnng, gradually declining 
until the autumn, v\hen they nse again under the influence of 
the Christmas trade This is the general picture of price 
movements 

There is also a change in demand for birds of different u eight 
grades Tor example, buyers who will gladly accept birds of 
about 3 lb (plucked) early in the ^ear may later want chickens 
of 4i-5 lb or more 

For the Christmas market very large birds are required, 
indeed, they cannot be loo large, provided they are well 
finished and tender It is at Chnstmas-ume that the demand 
for capons of 8-10 lb reaches its peak 

Since food represents some 60-70 per cent of the total cost 
of production, the feed conversion ratio, t e , the weight of food 
required to produce a given increase in live weight, is a matter 
of great economic importance Feed-conversion ratio is 
usually expressed m terms of pounds feed required to produce 
I Ib Iive-weight gam, and it vanes with the age of the bird 
as shown in Table 39 


Table 39 

The Effect of Age on Efficiency of Feed Conversion {Data by Courtesy 
of the Sfational Poultrj Tests) — Broder Demonstration^ 1958 


Entry of 8 pens of 50 cockerel chicks per pen 


Age weeks 1 

Average 

weight 

Food conversion 
’:2Ava ’Ja 

2 


368 

t 703 

4 


1580 

I 9>9 


I 

1578 

885 

2 127 


2 

2 225 

8 

3 

i 32 

2-363 

9 

3 

1036 

2 590 

10 

4 

3 30 

1 801 

11 

4 

939 

2977 

12 

5 

004 

3 125 

>3 

\ 

1057 

3245 

3 48* 

3631 

>4 

» 53 

>5 

6 

734 
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After tuel\c ^vccks of nijc feed comiimpiJon ptr Ib g.im 
rises siceph. It is uncwnomir to fted enpojis nftcr t!ic> arc 
about si\ months old. 

I'rom the producer’s stand{)ohit birds arc most proiilablc 
sshen killed at about ten weells of at’C. 1 his is thi. usual ace 
for killing broilers. It enables the producer to rc.ar about four 
batches a >ear tvitJi an interxal bciuecn batches for de.ining 
and disinfection of plant. 

Sex Differences in GrOsith Jtete. Cockerels grow fwter and 
convert food more clTidcntly th.in ptillels. These ad\anlac;r$ 
apply to heavy breeds and their cro«c5 more so than vvitfi light 
breeds and Jtghl-brecd crosses. 

Tljc difTcrcnccs in grouih and fewheonversion rlHcirncv 
between, the sexes U shown in Table y>v Data ly ctiuctcsv of 
Pcultiy Irduitiy, 

Taihj* |o 

77ie /'our ,\altora{ liroxUr {Randan Sarflt) ‘/eiU— Cent amt*’ 
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Capons Capons arc castrated male birds The operation, 
which IS quite a simple one, is not worth hilc unless \ ery large 
birds weighing from 8 to 10 lb arc required The demand 
for birds of this ^\ eight is largely confined to the Christmas 
season 

When the testes are removed the birds become very docile, 
losing the restless, aggressive character of the male, and not 
only grow to a much larger size, but their flesh is tender and 
juicy 

Birds may be capomzed when they are ten to twelve weeks 
old, but there arc fewer slips and loiver operative mortality if 
caponizing is earned out at six to seven weeks of age 

In recent )ears trials at the National Institute of Poultry 
Husbandry demonstrated that caponizaiion at fourteen days 
of age ivas practicable (using specially designed instruments), 
but chicks of this age do not well wthstand a fasting penod 
of tivelve hours, and when the intestines are distended iwth 
food the testes are obscured, consequently the work is slowed up 
Capomzation was also earned out at twent> eight and forty- 
two days of age at this centre, five to six weeks now being 
regarded as the best age 

Tlie beginner is advised to see die operauon demonstrated by 
an expert or to practise on a few dead birds belore operating on 
li\c ones A set of caponizing instruments will be required 
The number of instruments included m a set is variable, but 
all Sets include a knife for making the incision, a spreader for 
Jiolding the nbs apart, forceps, a tearing hook and an 
instrument for removing the testicles 

The work should be done in a strong light, preferably out of 
doors on a sunny day A small table or box of convenient 
height will be needed Many use a barrel standing on its end 
The operating table must be perfectly rigid 

The birds must be starved for twenty four hours preceding 
the operation but it is inadvisable to withhold water during 
this period Birds are secured fay passing a loop of strong 
string around the legs and another round the base of the ivings 
close to the body The wings should be folded over the back 
The ends of each string should be tied to a brick or other 
suitable weight, which should hang over the opposite sides of 
the table Alternatively, the strings may he fastened to nails 
projecting from the table at suitable points Thus the bird is 
securel) held in position It should be placed on its side 
Now proceed as follows Locate the position of the last two 
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Chemical Caponizing. In recent years the use of female 
hormones as an aid to fattening cockerels intended for table 
has received considerable attention and has largely supeiseded 
suigical caponization. 

In addition to producing ova, the ovary also secretes sub- 
stances known as hormones, which are carried in the blood- 
stream to other tissues, which they stimulate. 
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FIG. 154.- — CIICMICAL CAPONIZING 
An injector for implanting hormone pellcis under the skin. 


These hormones, >vhich are collectively known as estrogens 
(oestrus or heat periods in mammals), arc responsible, among 
other things, for the secondary se.xual characters associated 
\vith femaleness in birds. The corresponding male hormones 
are termed androgens. 

Estrogens, when introduced into the bodies of male birds, 
cause them to assume female characters; they become quiet. 
There is an increase in the fat content of the blood and a 
recession of the comb and wattles. While under the influence 
of the hormone, cockerels do not crow. 

The natural substance obtained from the ovaries .nncl other 
tissues is too scarce, and the extraction process too costly, to 
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be of commcrcnl \iluc, but in 1037 t subsiincc mtnnl 
dictIi>IstiIba‘sirol, InMnt; the simc biological action as the 
natural hormone, in as prepared sjnthrticallN h\ Dodds and 
Ins associates at the Middlesex Hospital, London 

Otlicr substances of similar tspr arc now produced coni 
mcrcnlls, the best known bctni; hcxcrstrol, a product somewhat 
milder in its cfTccl than dicthalstilbcestrol or stilbfrstrol, as u 
IS iisiiallN called 

Chemical capons wdl attain ihonl the snmc or sht.htK 
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available (the effect of hexocstrol is rather longer lasting than 
that of stilbosstrol), -while hormones arc also supplied in a 
cream base The cream is injected with a special instrument, 
the dose being accurate!) regulated 

Injectors are now most commonly used for implanting pellets, 
although It is possible to operate with a sharp knife The latter 
method is not recommended 

Implantation should be earned out four or five weeks before 
killing, preferably at about four weeks 

Some treat the birds at about eight weeks of age for killing 
at twelve weeks, but caponization is of doubtful viiue when 
killing so young unless 1 higher price can be obtained for 
supenor finish 

Chemical caponization is more profitable when producing 
larger chickens of between sixteen and twenty weeks of age, 
when they may be as mucJi as i lb heavier thin untreated 
birds 

At one tune implantation was advised six weeks before 
killing, and in large bird production it was recommended that 
they should be treated at about ten weeks old and again at 
about sixteen weeks for killing at twenty to twenty two weeks 
old 

Unfortunately birds so treated, unlike true capons, put on 
large amounts of abdominal fat, to which many buyers take 
exception, indeed there may be difficulty in finding a profitable 
market for them 

For this reason the birds should be implanted once only about 
four weeks before killing This limits the accumulation of fat, 
but produces a soft, tender bird that will satisfy the require- 
ments of the most exclusive markets 

One 15-mg pellet per bird (or the equivalent dose of the 
hormone preparation in cream form) is adequate for birds up 
to about 5 lb at the time of implantation For larger birds 
and stock cockerels no longer required for breeding purposes 
two 15 mg pellets should be used Treatment of stock males 
will enhance their market value 

The operator should work with clean hands and instrument 
(o avoid introducing pus forming organisnu; which ma) render 
implantation ineffective 

The effect of honnonc treatment begins to disappear in 
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about six to sc\’cn %>ccks, and in due course the birds dc\clop 
their normal cliamctcn. 

Wljilc under the influence of the dnjgs coclrrcb do not 
crow, their combs and \s-attlcs remain small and pale, indeed 
the birds may be mistaken for cull<. righting and luillyjng, 
however, may occur among treated birds. obeialc these 
troubles capons should be kept quiet and given ample space, 
including feeding spare. Ilirds of the same age should be 
housed together. 

Treading is common among treated birtls bccatjse the dnjgs 
cause a recession of the sceondarx* sex characters s\hilc the 
primary sex-glands remain active. 

When the effect of treatment lias worn off the birtls may l»e 
used for breeding purposes. Some breeders declare tliat 
fertilil) is equal to that of untreated males. 

and Carson (ip5r») found that irr.uetl nxiles t»rrr 
onlv sliglitly less fertile Ilian untrratetl binis. The most 
noticeable enVci of the treatment s\as the marked reduction in 
the s'nhjrne of srmen, uhich u.as far greater th.in the reduction 
in fertility. 

Breed* for the Tnblc-poultiy Producer, It is as impori.ini 
for ti«c ij>eci.ilii| table-poultry imKluerr to select a suitable 
brcesl and a suitable str.iin of the brertl as for tlte prrHlucer 
snIio is priticip.d!y tonccrnetl s>itb cotnmerrial egg pm- 
ductinn. 
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conversion in recent years are largely attributable to more 
efficient diets having a high energy value and balanced with 
regard to all known nutrients. 

For example, in the 1930s well-reared cockerels attained an 
average live %veight of 3^4 lb. at fourteen ^veeks old on a food 
consumption of 14-16 lb., t.^., a feed conversion ratio of 
about 4:1. 

In the early 1950s birds in this weight range were produced 
at the age of twelve weeks with a feed conversion ratio of about 
3*5 : I- 

To-day in broiler production mixed sexes wll average about 
3^ lb. live-weight at ten to eleven weeks of age and show a feed 
conversion ratio in' the region of 2*5-2‘7: i. In some cases 
more efficient feed conversion is obtained. 

At the Maryland Agricultural Experimental Farm, (1959) 
3-lb. broilers were produced in eight weeks on only 2*ox lb. 
feed per pound of broiler, while in a trial at College Park, 
broilers reared in batteries and fed experimental rations reached 
3 lb. weight in seven and a half weeks with only j*6 lb. feed 
per pound of broiler (Combs 1955). 

Progress in breeding and nutrition is continuous; results 
secured in experimental work to-day may be common place in 
commercial production to-morrow. 

AVhile special table strains arc being produced at present 
the majority of table-poultry producers must rely on breeds 
and crosses bred primarily for egg production, but this does 
not imply that table qualities should be ignored. On the 
contrary, they must be considered in order to secure the most 
economic production both of eggs and poultry. 

A high feed conversion ratio and attractive body conforma- 
tion are not incompatible tvith high egg production, and the 
breeder producing commercial strains — t.r., strains from 
which his customers obtain their livelihood — should pay 
attention to table qualities when selecting his stock. 

For those specializing in table-poultry production and 
catering for a high-class trade, white, or at any rate light 
coloured plumage is desimble. 

Other characters of importance include high hatchability, 
rapid growth and feathering, reasonably fine bone carr)’ing an 
abundance of soft flcsli and a high proportion of breast meat. 
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Slo\v fcatljcring and high breast l)oncs arc umlcsir.ihlr 
features of some simms. 

The following arc the most popular breads and cnwscs n>r 
die purpose: — 

Tht Suisex. In the forefront of the tahlc'hrrcds must be 
placed the Sussex— the IJght or \Yhitc \arictJcs. Tlic I.icht 
Sussex is by far the most popular. Tins brcctl lias hmi’ been 
famous for its table qualities, but it is also a good lajcr, and 
the best strains can claim with justification to be tnic utilil' 
fow Is. 

So far ns dual'purp<wc*qu.'ihtics are corjccrnrtl, however, 
strains of tins tjrccd differ perhaps more widelv ilian tl»o<e of 
other breeds of the utility class. At one extreme (Iicfe are ilie 
coarse, sluggish birds with heav) Ixme, at the other, light birih 
in vOnch table qualities li.ivc been sacrifirnl for reg />rwJijrin*«. 
Great care should l>c exercised in the selection of strain. 'Ibc 
racN t>pr should he avoided. 

Tkt VetaoUts. This famous rreneh hrcrtl hts not l>eeonie 
popular m this eoitmrv, largely on aecomil of its featlirrrd leg. 
bean! and muffuig— features that have been rv.iggrratrsl hv 
the exhibition brcetlcr. It is hard), a r.ipitl grower, and 
pttKluces an ahundatice of white llesh of high qiuhtv. 'I hr 
breed might be more coininoni) used— rsprrjall) for trosMOg-" 
if It vs ere brcsl for sire and st.tmin.s .iiu! the cMrnliall) exhihiiioM 
points rcccivai less consitfrration. 
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requiring 3^4-lb birds It is supcnor to the Rhode and other 
yellow -shinned breeds If fed on a pigment-free ration the 
>el!owness in the flesh disappears, and when properly packed 
the birds compare favourably with any other breed in market 
presentation Unfortunately it is not usually so fertile as other 
utiUty breeds and rpany strains are not pure for the silver 
factor, consequently when crossed they may produce coloured 
progeny 

The factor for silver (S) will not inhibit the appearance of 
black (melanin) pigment, but the factor I will do so, hence the 
ideal broiler male is IISS genotyqjically 

Blue J^'‘orlh Holland Tins is a composite breed of com- 
paratively recent introduction Some years ago it received 
much pubhcity as a table-bird, but it has never attained great 
populanty Its barred plumage is against it in our markets, 
notwithstanding its vvhite flesh and — from the producer’s 
viewpoint — rapid growth At certain stages the birds have a 
large number of dark stubbs, which are undesirable m table- 
fowls 

Well growTi chickens of superior strain are first class table 
birds, and when clean plucked have a most attractive 
appearance 

A white variety of the breed is now available which may 
assume greater populanty (Inn its birred relation It may be 
useful in creating new table strains 

Rhode Island Red The Rhode Island Red, at present the 
most popular of all the laying breeds, is not a first class table- 
bird and cannot be recommended for the specialist producer 
Its yellow skin, dark stubs and rather high breast bone pre- 
clude It from ranking high among table birds 

Pljmoulh Rock The Barred Rock, the most popular vancty 
of the breed in this country, docs not appeal to the table- 
poultry producer on account of its bamng and yellow 
flesh 

Tlic ^Vhite vancty, however, has made great headway in 
the United States of Amcnca and Canada, where it is cm 
ployed on an extensive scale in the production of crosses It 
IS one of the basic breeds used in creating special broiler 
strains 

It js now attracting attention in this countrv, some breeders 
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replacing Rhode males in of Sussex with Wlutc Rocl. 

males when the demand for pullets of the former erms Ins 
been satisfied. TJic change of mating Is nstially m.idr in 
April. 

In the opinion of many interested in broiler pro<luction the 
Wliitc Rock is likely to play a major part.in this section of ilic 
industry'. 

The IJuJf Roef. of a superior strain, although a prolific lair*"* 
is handicapped by its colour and fieshing qualities, hut it 
proi'idcs first-class material when crossed with Sussex. 

Xtw Hampshire Red. Tliis breed is a better pri»jx'Mtion 
than the Rhotlc as a table fowl. Its conformation it sujHrior 
to the Rhode, and it is not so lieavily pigmented. Its cluef 
value lies in crossing mainly with bight Sussex anti While 
Rock. 

Superior str.ains of New H.anipshirc Rerl .tn: of outstanding 
quality for table work. rrob.ibly the most rapid fr.ithrring of 
all breeds, it carries a high proportion of mr.ai to Inme, and tlie 
meat IS of fine texture. 

Hut not all strains arc of cqu.al quilily, Some .ire not 
typical of the breed. Great care should Iw cxerrisetl m 
selecting a source of stock. 

The 'I'ljr brgbom is fioi a l.ilile-fow), ami no 

mclliosl of feeshng will make it one, l.ighl-hrced codetrb 
should l>e Kot rul of as soon .is ihr\ can be sexnl or run on to 
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birds cannot be produced from inferior material. The finer 
breed points are of no interest to him, but he is very much 
concerned with health, vigour, body-size and conformation. 
To secure these characters he must either breed his own stock 
or obtain it from a reputable source. Care in buying chicks 
for table-work is of primary importance. 

Indian or Old English Game x Light Sussex. This cross pro- 
duces chickens of the very highest class for table purposes. 
The Indian Game is most commonly used with the Light 
Sussex. 
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no. 155 — FOR TAOLE-POOLTRY PRODUCTION LIGHT SUSSEX 
COCKERELS MATED WITH RHODE ISLAND RED HENS IS A 
POPULAR MATING 

Doth the cockerels and puDets are silver — an advantage for table work. 

The Game in its pure state is very yellow in sUn and tends 
to be somewhat hard in flesh, but it carries quite an exceptional 
amount of breast-meat. When crossed with a white-skinned 
breed the resulting chicks are of superb quality, ^vdlh well- 
rounded breasts having a great depth of meat of very fine 
texture. From 5-13 per cent of the first crosses may Iiave 
yellow flesh. 

It is generally agreed that Game crossed ^\'ith Sussex, Bu/T or 
White Orpington, Dorking or Favcrollc produces the best of 
all table-fowls, but unfortunately the birds are rather costly to 
produce, on account of the Game being less fertile than the 
more popular breeds. 

^Vhcre a sufiicicntly remunerative market can be obtained, 
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ho^\cvc^, tins class of chicken is worth while produiintr, hut of 
course the trade is a htxur>' one. So prepotent is the Game 
that c\cn wlicn crossed with the Lcgliorn it procliucs .a table- 
bird of excellent quality, ready for the table si hen taken from 
iJjc run. 

In recent >cars the second cross with the Game has become 
very popular. Indian Game > Sussex in.ilcd with Sussex 
produces a fine table-bird that gross-s rapidU and will attain 
at fourteen to sixteen weeks of age a ssciglil niual to or greater 

r 
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cross IS also used for this purpose All the chicks are, of course, 
silver 

Good-quality Rhode X Sussex chicks can be recommended 
for table-work, but, since the cross is the most common of all — 
most breeders and hatcheries supply it — the table-poultry 
producer must find a supplier who can be relied upon to furnish 
the right type of chicken. 

The reciprocal cross is also avidely favoured Chicks of this 
cross are now in more plentiful supply than formerly because 
so many egg producers keeping their flocks on intensive systems 
prefer birds of light plumage Hence the demand for Sussex X 
Rhode, 1 1 , the silver pullet, has increased, consequently more 
cockerels of this cross are available for table-poultry produc- 
tion 

S\mtx X White WjandoUe This cross is a good one for the 
country chicken trade, but is not recommended for the pro- 
duction of “ Surreys ” because a proportion of the birds have 
dark stubs, and with some strains the breast-bone is rather 
high The Wyandotte, however, is not the popular utility 
breed it was thirty years ago, and few specialist producers 
would make use of this cross to-day, when other crosses arc so 
readily obtained 

Second crosses, always popular for table work, arc now m 
very keen demand They include the Light Sussex x (New 
Hampshire Red X Light Sussex) the White Rock X (New 
Hampshire Red X Light Sussex) and the Light Sussex X 
(Rhode Island Red x Light Sussex) There arc, of course, 
many other combinations of this type 

Second crosses with Indian Game, eg, (Light Sussex x 
Indian Game) X Light Sussex, provide excellent material for 
the largc-bird market, hut for birds of the hrodcr or spnug- 
chicken class Game crosses arc not advised unless the Game sires 
have been specially bred, the onginal Game blood having been 
much diluted by suitable crossing 

The White Jubilee Indian Game crosses so successful in the 
United States arc of the latter type— verv different from the 
Game birds seen on tlic show bench 
Utility Strains. So far, table-poultry production lias been 
considered from the standpoint of the specialist 

Tlic great bulk of the birds produced m this country. 
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however, arc the product of the poultry -fanner and qeiicral 

farmer w’lio is mainly concerned with egg production. 

Table birds from these sources arc “ surjdus ” cockerels 
culled pullets and hens, and many thomands arc inercl) 
dumped on the market, often to realize c-xtremeU low 
prices. 

Ifcockcrcls of the laving breeds arc wonli keeping for table, 
then they must be properly fed, managed and markctcil. 
Culls from tlic lajing-flocks may re.'ilizc better prices if given 
a short course of fattening, and ihcv vrill ccrt.iinlj, ilo so if 
markctctl in an orderly manner. 

Lven the despised Ilght-brcctl cockerels m.vv find a rr« 
muncrativc market as petit pousdns, vnIhIc tlic popuLir light- 
heavy crosses — e.g., AVhitc largliorn x Kliotle hlmd Kttl, 
brown l-cghorn > Light Sussex— should rc.ich 3 11 ). h\c wciglii 
at nine to ten v\ceks of age, 3i-3j 1b. at lucKc weeks anti 4 
lb. at fourteen weeks, 

S)*stcms of Rearing Table Poultry, ’riie v.nritnu ssstems 
of rearing tluai have been discmsctl arc suil.ible for l.sMr- 
poultry production, anti provadrtl the tn.anagrtnrnt is sound, it 
cannot be said that .uiv one sv'stem or rotnbin ilion of iMtrtnr 
w superior m .ill respects to otliers. 

In (he ssnfer's experience, hostesrr, rr.vring t.ih?e pouhrs 
in c.igcs SMth ssire flfKjts after isscKc weeks fJf.^gr it not rntirr)\ 
salnfiictorv. If Kept on wire after this st.igr ii i» ddhcult to 
prevent a proportion of the hinh de^rlopJog hreaii bhurri 
on MJine plants the incitlaice Is high— .ind .ihhf)ugh thrs ate 
lanerd in priKTssing, the hrrasi is chsfignresl, s\h'rh uis*.s!K 
rctlticcs (he s.aliir sulnt.xnii.'sIK. 1 urtlirrinorr, s^hm i-tuifinftl 
to cages the liitdi tend to iKCome cxcitaMr. iruslung in tf in 
b.icks anti cannibahini. 

Tlic c.sgr ssTtrm li quite j\jil.ihle for p'unun pmd'.i U 'U aod 
for the sm.sllrr class of cljirkrn. .\ nunilKt of Iai,‘e »» a!** ha*, 
ters tr.snni’ pl.sms .sir s»ccot\f«Il> oj«eT.iteiI in n'fn juit* »f 
the countn. 

Sort'- pti*<lucrts traimg r! iris ose? turhr s-orts iM ip 
cages use slattol Ihson afirr the lenh are srsm » r e 1 s-erit 
old. In carr'-i'i ram 1 up f'- ipjt'e {•.■1 l-‘d 

should ptos uhd up «« f ^ 

g-ft. 0-in. 3*h. (om <.igr ««r’l a/'?'* t'o 
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Laying-batter)' cages are also used, the standard cage (i4“ 
15 in. wdc) will take two birds, the twin-bird cage three. 

Tier brooders of all types arc commonly used for the first 
stage of rearing, often followed by cooler cages, and when the 
chicks no longer require artificial heat they are either reared 
in total confinement on littered floors or in arks with a small 
slatted or wire floor veranda attached. Coccidiosis hazard is 
increased by putting chicks from carry-on cages on littered floors. 

There is no object in rearing birds intended for table on free 
range. If circumstances make such a course necessary, the 
range should be restricted and well sheltered. 

Producers without sufficient housing for rearing in confine- 
ment up to killing age may find straw-yards the best solution 
to their problem. The birds could be housed in arks or range 
shelters or, of course, yards could provide small runs for houses 
occupying permanent sites. In producing large birds and 
capons yards may be used without housing or shelter 
kind, provided the site is not c.xposcd and, of course, provided 
the young growers are thoroughly hardened before being moved 
into open yards. , 

In these circumstances only sufficient perching space will be 

needed. 1 

When the yard system is adopted it is advisable m make 
provision for resting the yards from time to time. They are 
liable to become foul, and so far no satisfactory s lort term 
remedy has been found for this condition. 

Extensive rearing from about six or seven weeB of age un- 
doubtedly produces chickens that respond remarkably well to 
trough-feeding and cramming, but to suggest that intensively 
reared birds are unsuitabie for these processes is not borne out 


by expenence. , , . 

Moreover, experiments have demonstrated that the in- 
tensive system is not only a complete success, but that it 
has many advantages over the oider methods, particularly 
where the available ground is very limited and where winter 
rearing is undertaken, as it must be undertaken by the 
specialist if he is not to miss the spring and early sumrae 


season. 

Range-rearing is not wthout its 
in the season there is considerable 


difficulties. Firstly, early 
risk of the growth of the 
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young birds being clicckcd when they arc moved lo arks; 
secondly, unless an abundance of clean groJind is avallabtr, 
grave danger arises from internal parasites; and, thirdly, there 
is no evidence lo sltow that when all factors arc taken into 
account the financial return is greater where extensive methtnb 
arc practised compared with intetwivc methods. 

Losses on range arc often greater lljan among binls reared 
in total confinement, and food comumptioji is usually Jughrr 
ou'ing to less efficient utilisation by range rcarctl stock and 
greater wastage. 

Poussin Production. Poussin production is carried out 
largely on mass-production lines; in many cases the birtls are 
part of broiler crops. Tor instance, on some broiler pl.mti 
about 3,000 chicks may be siarictl in each house or section, 
500 being removed at seven weeks of age for the jwuwin market. 

At this age poussin should avenige a!)oul 2-2J lb. live sleight 
or if-2 lb. plucked, which is cquiv.nlent to alwut 22-2| nr. 
O'isccraicd (ovc«-rc.*jdy) svcighl. 

Hatlcry or tier brooders and rarn*on cages ate inesl rxten- 
fivcJy for poussin production, a n«tnl>er of large s;>rci.ili»l 
plants having been establishes! in recent years. 

In some plants the nin sections of tier hrooslrrs arc rxfrndrtl 
by removing partitions as the chicks grosv; in others the hitdt 
are rearct! in iIjc brocxlrrs for the fint 3I weeks t)r ihereal>oul». 
when they arc tmnsfcrred to c.arTy-on f.igfs in ‘•tool‘'r“ 
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IS most commonly in crumb form, perhaps followed b> chick 
pellets 

Poussin production has the advantage of a quick turnover, 
but profit margins are necessarily slender As in broiler pro- 
duction, a market should be found before embarking on a 
project of this kind 

Large-bird Production. Producers catering for a market 
requiring birds o\er average broiler weight (3^4 Ib live 
weight), including capons, should endeavour to adopt inten- 
sive methods throughout 

Chicks should be hatched at the appropriate time to attain 
the required weight when the market is ready for them It is 
uneconomic to feed them after this stage is reached 

Tor example, cockerels of superior table strains well managed 
and given an efficient diet ivill reach at least 8 lb hve weight 
when twenty weeks old 

Birds of this age are ready for the capon market If retained 
longer they will consume a large amount of food without making 
appreciable weight gain, certainly any increase m weight will 
be obtained at high cost 

This IS mentioned because there is a tendency to hatch 
chicks unnecessarily early for the lai^e-bird market Chicks 
intended for the Christmas trade may be hatched in Afiy or 
June, whereas correctly fed and managed July hatched birds 
imU fulfil market needs 

Special broiler diets should not be fed to chicks reared for this 
market These diets wall produce more rapid growth than the 
conventional chick diet dunng the early stages, but this ad 
vantage ivall be lost when large birds are marketed 

A standard chick diet should be fed for the first 812 iveeks, 
followed by a groivers’ mash wath or without grain 

Supplementary feeds of wet mash may be given in the later 
stages, or dunng the last three or four weeks before killing a fat- 
temng mash may be given as a wet mash two or three times daily 

Appetites must be watched Should they tend to flag, some 
changes m feeding may be necessary to restore them If wet 
mash IS fed a meal may be missed occasional!) or soaked gram 
may replace mash from time to time Soaked grain is often 
^ery helpful when appeutes for mash arc getting a httle 
jaded 
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Trough Feeding and Cramming. TrotJgii feeding iriipliw 
confining the birds to fattening crates either in a shed or >ard 
surrounded by n liigh fence. 

In normal circumstances such a method of feeding is not 
recommended unless tltc birds arc to be finished hy :t course of 
cramming. 

Trough feeding and cramming is the stand.ird mcditxl of pro« 
ducing prime “ Surreys ”, but today few c.»tcr for this trade. 

Jf the u'orA: is undert.iie/i, .ifier ten dajs trough /erchng .1 
large majority of the birds wiM be sufficiently well finidjcd to 
warrant the description of “Sittrcy”; whether or not the; 
should be crammed is a matter for the producer's discretion. 

Fattening-cratcs. I*attenlng-cratrs for indtwr u«e h.isc 
slatted tops, and those for outdoor use a sloping roof. 'life 
fronts are constructetl of wooden shits about q in. afi.irf, the 
two central ones sliding up and down for the rrtnm.il of the 
birds. TIic fioon are shitted. 

The crates arc usually 7 ft. long, 20 In. rn)m front to ImcI, 
ifl In. high in front, and r.f in. high at liic h.ich. 'Hicy are 
divided into ihrcr sections each holding five or six birth. A 
V.sh.ipwl fecding‘trougir supported by two lengths of string it 
filled .along the front at about the Icici of the sl.iltcti floor. 

Tiic crates arc arrangetl in mwi suffirienti)' f.ir .ipirl to 
ensure comfort.ibic it orbing conditions. Wljrn the birth .ire first 
plaret! in the cmles they .ire jMnetl for Ijn. toiJMr/>en ihcir 
apprtites, then the)’ arc given two mr.ih of wet mash j>er tla>. 
'I'he fotnl Ims norrn.illy ronsitirti of .Sussex grountf oats misrd 
with sbiinmetl milk In the ronslsinicy t>f tlucl crr.im. No 
drinling'St.iIrr is supplies). 

Iflrough-rcctling is to l>c successful it mutt not !«• r.irrird <>ui 
in .1 rnech.irue.il m.innrr, Conriilrrahlp *lill it retjulrnl !>’ 
beep the birds fi-rtling well. 'Ilir) will (pticLlv Imr 1! r?* 
.ippctilrs if overfed, .ind oner .ippctiin «rr hnl irrMjgh.rffthee 
will l»e .1 complete f.iilurr. 

'Ilir lunlt sltould l»e given Isso or three helphuM at cash 
me.il. the (pnntil) of fixxl dr|w‘ndioe tm l! •'ir Jtipeo'e* 
WJtcn lh»- feeder rntlei his sreond or thud jn-oio'-) .-jt'-u.- d <• 
crates he shniild give nu>rr f'**'*) tf* the b'nh ih tl liAsr « 
up the pres tout hrlping hy i;*ling ih-' hh In tKxi 

have hid .ill tl’H requite. 
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Appetites must be closely uatched The moment a bird 
ceases to feed well it should be marketed or crammed If left 
in the crates it \m 1 I lose condition. 

The increase in weight dunng trough-feeding is very \ anable 
Much depends on the condition of the birds i\hen brought 
m A lean bird iwll put on much more iv eight than one m 
good condition. The quality of the flesh, however, is im- 
proved 

After ten days’ trough-feeding pullets mi> be expected to 
show an increase of about 6 oz and cockerels about 10 oz , or 
an average for mixed sexes of about 8 oz The increase in 
weight varies considerably in different individuals and m 
different lots The above figures would not be reached if the 
birds have had a nch and abundant diet, and are m fact semi- 
fattened before they are placed in the crates 

Cramming Cramming follows trough-feeding, and it is 
usual to continue each process for ten days 

The crammmg-machmc stands on a tripod It consists of a 
food-container fitted wjtli plunger operated b> a pedal When 
the latter is pressed, food is forced through a rubber tube which 
the crammer inserts in the bird’s throat, the end of the tube 
entenng the crop 

The crammer holds the bird against his body with one hand 
on the crop The head is grasped with the other hand and the 
beak opened with the fingers The head is tJicn drawn on to 
the nozzle of the machine, the pedal gently depressed and as 
soon as suflicicnt food has been forced into the crop, pressure 
on the pedal is released, the nozzle withdrawn and the bird 
returned to the crate. 

An experienced man works with remarkable speed, dealing 
with about 150 birds per hour, including the time taken in 
moving the machine 

Cramming is done twice a day, first thing m the morning 
and again in the late afternoon TJic ration normal!) consists 
of Sussex ground oats mixed to a creamy consistenev with 
skimmed milk or skimniccl-milk powder mixed with water It 
IS usual to add mutton-fat at the rate of 5 or 6 per cent of the 
weight of ground oats 

1 he food should be prepared ovcr-night It should be mixed 
in tubs, the milk-povvdcr being first thoroughly mixed with 
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traicr, all lumps being broken up. 'Hie mutton-fat should 
be iicatcd, and when quite hot the liquid f.il should J»e 
stirred in. 

The cramming-machine must be kept clean. It sliould be 
rinsed between meals, and the nibbcr lube fluslml .md sicrilired 
with boiling water. 

By cramming for ten da)s pullets may be cxpccietl to increase 
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THE BROILER SYSTEM 

The so-called broiler system of tabic poullr/ production has 
been applied on an ever-increasmg scale in recent \ears, some 
producers or groups of producers having an output of many 
thousand birds per week 

Practised for many years in the United States, the system was 
first applied in this country by Geoffrey Sykes in Wiltshire m 
1953 

Others quickly followed his example In the course of a 
few years broiler production has become a great speaalist 
section of the poultry industry, with an estimated output 
equivalent to about 100 million birds per annum by i960 

Output continues to rise rapidly, so much so that some fore- 
cast an annual production m the region of 400 million birds in 
1965 

Broiler production has not only become a major industry, its 
development has created an ancillary industry concerned with 
broiler processing and marketing 

Large-scale processing plants equipped with machinery by 
which the birds are killed, plucked and eviscerated on conveyor- 
line principles have been erected, some with a weekly thoughput 
exceeding 100,000 birds , 

The name broiler is merely a trade term to denote goo - 
quality birds of about 3I lb live weight, mass produced and 
marketed at about ten weeks of age The term indicates o 
the type of bird and the method of production It is not 
intended for use in consumer circles, where it is liable to c con 
fused with boiler. Among consumers the broiler is known by 
the familiar name chicken 

Essential features of the broiler system are that rcanng is 
undertaken m large groups, usually' comprising 2,500 c ic s o 
more per group. „ 11.. 

Units of 5,000 chicks ate, Iiouctcr, usually regarded as 
tninimum for most economic production, i e , broiler loiiscs arc 
not usually of less than this capacity , and there may be many 
such houses on individual holdings . 

It IS not, of course, necessary to operate on so large a 
Many producers nork with smaller units, but in common iiitli 
the larger producers they co-operate with other producers or 
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water, all lumps being broken up. The mutton-fat sliould 
be heated, and ^shcn quite hot the liquid fat should be 
stirred in. 

The cramming-machine must be kept dean. It should be 
rinsed between meals, and the rubber lube flushed and stcrilirctl 
with boiling water. 

fly cramming for ten daj-s pullets may be expected to jncrc.i'C 
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THE BROILER SYSTEM 

The so called broiler system of lablc-poultr) pioduction has 
been apphed on an evcr-increasing scale in lecent years, some 
producers or groups of producers liaMng an output of many 
thousand birds per i,veek 

Practised for many years m the United States, the system i\ as 
first apphed m this country by Geoffrey Sykes in Wiltshire in 

1953 

Others quickly followed his example In the course of a 
few years broiler production has become a great specialist 
section of the poultry industry, mth an estimated output 
equivalent to about 100 million birds per annum b> 1960 
Output continues to nse rapidly, so much so that some fore- 
cast an annual production in the region of 400 million birds in 

^965 

Broiler production has not only become a major industry, its 
development has created an ancillary industry concerned with 
broiler processing and marketing 

Large scale processing plants equipped with machinery b) 
which the birds arc killed, plucked and eviscerated on conveyor- 
hne principles have been erected, some with a iveeUy thoughput 
exceeding 100,000 birds 

The name broiler is merely a trade term to denote good 
quahty birds of about 3^- Ib live weight, mass produced and 
niarketed at about ten weeks of age The term indicates both 
the type of bird and the method of production It is not 
intended for use m consumer circles, where it is liable to be con 
fused with boiler Among consumers the broiler is known by 
the familiar name chicken 

Essential features of the broiler system are that reanng is 
undertaken m large groups, usually compnsing 2,500 chicks or 
more per group 

Units of 5,000 chicks are, however, usually regarded as 
minimum for most economic production, i e , broiler houses arc 
not usually of less than this capacity, and there may be many 
such houses on individual holdings 
L IS not, of course, necessary to operate on so large a scale 
Many producers work with smaller units, but in common with 
the larger producers they co-operatc with other producers or 
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Thus llicrc is a break of two to three *\\eeks between each 
batch for cleaning and disinfection. This is essential to pre\ ent 
the build-up of infection that occun \\ hen houses arc continually 
occupied, as uould be the ease if chicks of difTcrent age groups 
were reared in the same houses. 
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no 158 — DROILCK House 

A t)-pe of broiler house popul\r wiUi br^e scale producers This house, 
built wuh Lignacue blocks on concrete footings, has an asbestos cement roof 
lined with fibreboard !i is designed to rear 5,000 chicks to nvelve sseels 
old 

Tor 5,000 birds, a popular unit uitli large producers, a 
broiler house about 142 ft. X 37 ft with central food store is 
commonly used. Each half of the house provides a floor area 
of about 2,500 sq. ft. on xshich the same number of clucks are 
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FIO I58A — 125-FT X 40-rT WINDOW -LESS BROILER HOUSE 
The house is lined Miih "Fibreglass*' and asbestos partition board Inlet 
ventilation at the caves is controlled b> shutters The extractor shafb are i8 in 
square, each being fitted Hith a i^in diameter fan Fans are coupled to 
thermostats 

reared to lo-i i weeks old, i e , floor space equivalent to i sq. 
ft. per bird is provided. Not unusually 3,000 chicks are put 
in each section, some 500 being sold when they reach poussin 
weight. Floor space is frequently reduced below the equiva- 
lent of I sq. ft. per bird even when the whole of the crop is reared 
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to sc\cnt\ dap of age. Some protluccrs stock their homes on 
the basis of about \ sq. ft. per bird. 

broiler houses ma\ be built of the usual \arieU of nuaicriab. 
Houses of wood or of asbestos-cement sheets should Ik- in- 
sulated, as should the roof of all buildini;s except lluwc with .ui 
upper store). Man) houses are built with bnck, hollow con- 
crete or I-ignacitc blocks supported on concrete footings witli 
damp course. Roofs max l»c of woc»d, .duminium or .idiestos 
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^fany broiler houses have earth floors, but concrete is pre- 
ferable in the interests of hygiene. 

Wood floors arc not recommended except in multi-storey 
buildings. The latter arc usually adapted farm buildings. 

The pattern of artificial lighting varies widely on different 
plants, both with regard to duration and intensity. 

A minimum of 14 hours feeding time is necessary', and 
when rearing in large groups dim lighting should be pro- 
vided when normal lighting is turned off to prevent panic 
resulting in the chicks piling up, witli consequent heavy 
losses. 

To obviate the risk of panic, should the chicks be frightened 
when in darkness due to power failure some producers provide 
about 30 minutes darkness every' 24 hours. This they claim 
accustoms the chicks to being in the dark, but it complicates 
tlic lighting schedule. 

For normal (bright) lighting, five 40 or 6o-watt lamps about 
6 fl. from the litter and placed 10 ensure uniform distribution 
of light are adequate for each 1,000 sq. ft. of floor area. For 
dim lighting two as-watt lamps are sufficient. 

Some producers use all-night bright lighting; others pro- 
vide only sufficient dim lighting to enable the birds to feed and 
find their way about the house. For continuous dim lighting 
four 15-watt lamps per 1,000 sq. ft. of floor area are commonly 
employed, although on numerous plants even less light is 
provided. 

Chiclu reared under dim lighting are usually docile and, of 
course, the risk of cannibalism is much reduced. Condnuous 
dim lighting is now widely pracdsed, and the use of red light as 
a precaution against cannibalism is common. Chicks are 
started under white light, red lamps replacing the white when 
the chicks are about seven to ten days old. 

Fluorescent lighting is employed on many plants. Fluores- 
cent tubes may be covered with red plastic shades if red lighdng 
is desired or, of course, red tubes may be installed. 

Some broiler growers have adopted an intermittent bright 
and dim lighdng system. 

* Under such a system the birds may have half an hour of 
bright light followed by 1^ hours dim lighdng throughout the 
day and night. There are many variadons of this routine, 
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They follou the same general plan as ho\ers used for rearing 
pullets, but arc much larger — usually ha^ng a capacity of 
500-1,000 chicks 

Gas-hcatcd brooders may be operated from a mam supply 
or cylinders " Propane gas is now used extensively, some 
of the larger plants having the gas delivered in bulk, : e , the 
cylinders are refilled on the farm 

Elcctnc brooders of diverse types arc favoured by some 
producers They are largc*capacity units, some being thermo- 
statically controlled Infra-red heaters arc usually mounted 
on brackets in groups of four or in multiple units under canopies 
as explained in Chapter Twelve. 

Sihca-sheathed stnp-lype infra-red units are also popular, 
the units being suspended in file to provide a heated area 
adequate for the number of chicks 

Heat-stomge elcctnc brooders have found their place in 
broiler production as well as oil-burning brooders suitable for 
rearing chicks in large groups 

All the above types of brooders arc found on broiler plants, 
choice IS largely a matter of the personal preference of the 
producer. 

Broiler houses have either continuous channel iron dnnking 
troughs running along one or both sides of the house or portable 
dnnkers with ball-trap control In the former vsater flows 
continuously The channel need not be more than s in wide 
at the top, the depth of v\atcr should be I in The height of 
the trough is adjustable 

WTiile the chicks arc confined close to the brooders, drinking 
water is usually supplied in jam-jir dnnkers or small galvanized 
conical dnnkers of i gal capacity Eight dnnkers should be 
provided per 1,000 chicks 

After the initial brooding penod chicks have access to wall 
or portable dnnkers The latter arc most widely used They 
are connected to tlic mam supply by rubber or plastic tubing 
Troughs are fitted with ball tap control The top of the trough 
should be kept at about the same level as the chick’s back 
Three 6 ft troughs or the equivalent should be provided per 
1,000 chicks They should not be more than 15 ft apart 

For the first few days food is usually fed on Keves’ egg tray's 
or the lids of day old chick boxes Thereafter either a number 
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cut strawis cheaper. Wood sha^ngs are usually sold in bags con- 
taining about 28 lb., i.e.y 80 bags per ton. About i^^-tons wll 
cover 1,000 sq. ft. floor area to a depth of about 6 in. About 
I ton of cut straw will cover this area to about the same depth. 

On many broiler plants it is customary to build up the litter 
to a depth of about 6 in. When the chicks are sold, caked 
litter that may be present around drinkers and feeders is 
removed and the remainder heaped up and heated as described 
in Chapter 3. 

While the litter is being treated the house is brushed down and 
sprayed with disinfectant or sterilized unth a steam jenny. Aero- 
sols todispersc disinfectants asafincmistare now widely employed. 

These processes are usually completed in the course of about 
a fortnight, when the litter is re-sprcad and lightly covered with 
new Utter, except under the brooders, where the old litter may 
be completely replaced. It is doubtful, however, whether 
partial replacement of the litter serves a useful purpose. It will 
not prevent outbreaks of disease due to organisms in old litter, 
although it may postpone them. 

Although this method of preventing the build-up of infection 
has proved sadsfactory on many farms, it will be realized that 
the longer old litter is used, the greater the risk of an outbreak 
of disease. It is impossible to cflcct complete disinfection while 
litter used for previous batches of chicks remains in the house. 

It is significant that most American broiler producers have 
abandoned the re-usc of litter. They use new litter for each 
lot of chicks, having found from experience that old litter can 
be a potent source of danger to the health of the stock. ■ 

The practice of leaving broiler houses unoccupied for about 
fourteen days before putting in a consignment of baby chicks 
Is frequently advised as a means of breaking ibc cycle of infec- 
tion. If the houses arc thoroughly disinfected a rest period is 
unncccssar)', although it is doubtful whether it is possible to 
prepare them for the reception of chicks in a shorter period 
than fourteen da)'s, whether or not litter is rc-used. 

Feeding. Special ready-mixed broiler rations arc now fed 
almost exclusively. Few producers work out fonnulas and 
compound diets at home, llicy rely on the compounder to 
provide the most cfiicicnt rations, some of the larger producers 
testing one propriciar^’ diet against another. 
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Wjtlioiil exception, a/i hb. Iccduig is practised, borne prO' 
tluccn fa\oiir (lr)-ma.sh feeding, others cnuniis t!irotij;houi or 
cnimbs for tJie first six to eight urcks, foHoued h\ hr<tt!er 
growen" pellets Dr) mash should not lie of fine trxinrr. A 
coarse mash is more palatable, and results m more cfijctrnt 
feed conxcrsion 

Crumbs and/or pellets arc fid extensneU to-diy lieeaiHc 
the> give more e/finent food conxemon than a dtrt of die <.ime 
composition in masli form. 

broiler diets are balanced for calcium content, therefore 
calcium gni sliould not l>e provided. 

Granite or flint grit mix be gKcn in limited .atnounts, inii 
few consider this worthvthilr. lApcrimcnis show tint in 
broiler production, where grain is not fed, the providon of 
insoluble grit is not vsarranicd. 

T here is considerable difTfrenrc of ojunlon in rehtion to the 
mimber of dirts tint should be fed from th>-o!d to nnrlrtinc 
time. 

Some protluccrs use the same diet ihrougliout, peril »ps chin« 
ging from crumbs lo pellets when the chicks arc sk xvccks tild 

Others feed a broiler starter diet from dv\*o!d to six weeks, 
followed h) a broiler fitusher diet; xrt others fersl .v prr*stxrtrr 
diet for the first two vxeeks, followetl b) stutrr and finwlicr 
diets. 
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Starting 
ration 
(o 6 « eels} 


Finishing 

ration 


Ground >eIlo\v com, lb /ton 
Menhaden fish meal, 60% protein, lb /ton 
Poultry by products meal, 56% protein, lb /ton 
Soyabean meal, hulled, 50% protein, lb /too 
Corn gluten meal, lb /ton 

Dehydrated alfalfa meal, 1 7% protein (100,000 1 U 
vitamm A/lb ), lb /ton 
Distillers solubles (com), lb /ton 
Butyl fermentation sol (By too) Ib /ton 
Limestone, lb /ton 
DicaJcium phosphate, lb /ton 
Salt, iodized, lb /ton 
Trace minenl mix, lb /ton 
DL-mcthionme, lb /ton 
Choline chloride, lb /ton 

Diphenyl para phenylenediaminc (D P P D ), lb / 
ton 

Nicarbazin, Ib /ton 

Ananihc acid, gm /ton 

Riboflavin, gm /ton 

Calcium pantothenate, gm /ton 

Niacin gm /ton 

Vitamm A, million I U /ton 

Vitamin D3 million T C U /ton 

Vitamin B12, mgm /ton 

Procaine penicillin, gm /ton 

Streptomycin gm /ton 

Menadione sodium bisulphate, gm /ton 

Total, Jb 


L2373 

150 

270 

too 


30 

30 

20 

22 

6 

6 

2 

0 2 
05 


0 25 
0 25 
90 
3 
5 

*5 


3 

25 

75 

I 


2,000 


L 377 3 
100 
75 

253 

75 

30 

30 

20 

6 

2 

o 2 

05 


o 25 
0 25 


5 

25 


3 

*5 

75 

1 


A simplified ration based on the recommendations of Combs 
(University of Maryland) has been used successfully at the 
National Institute of Poultry Husbandry by Cook (1956) 

The formula is as follows 



Parts by 
weight 

Maize meal 


Steamed bone flour 


Fish meal (65%) 

7 

Soyabean meal 

20 

Dried yeast 


Limestone flour 


Manganized salt 

05 

Ground wheat 


Penicillin 


Premix Vitamins A, D3 Bz 

1 


100 0 
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Thus ihc average live wciglu of buds ha%ang ihr American* 
tj'jjc mash was about (he same at ten wccl^ of age as that of 
birds having tlic English t)pc of clnck*siartrr maslj was ai 
twelve weeks. 

Since the above work was undermben, broiler diets available 
in this countrv’ have been improved. Tltcy arc now as 
cflicicnt ns American diets. 

Recent examples of American broiler diets arc given l>elow. 

Kxamplts of Bnxla Starter Rations (.,\Va‘ York State CoUes^e of 

tnrelS 
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Examples of Broiler Fimsker Rations {Xew 3 orX State College of 
Agriculture, 1^39) 


Ingredients 

Ground jcllow com 
Soya bean oil meal, 50% 

Com gluten meal 
Fish meal 
Fish solubles 

Meat and bone scrap, 50®o 
Slabiliaed fat 
Distillers’ dried solubles 
Dried whey or whey product 
Alfalfa meal 
Dicalcium phosphate 
Limestone 
Salt, iodized 

Manganese sulphate, 70°o 

Zme carbonate 
DL-Mcthionine 

Vitamin A (stabilized), U S P units 
Vitamin D3 supplement (I C units) 
Vitamin, antibiotic, anti*oxtdant 
supplement -f 


Protein, % 

Calaum, % 

Phosphorus, total 
Phosphorus, available, % 
Vitamin A, units/lb 
Vitamin D, units/lb 
RiboHavm, mg /lb 
Niacin, rag /Jb 
Pantothenic acid, mg /lb 
Vitamin 

Metabolizable cnerCT, Cal /lb 
Productive encrEv, Cal /lb 
ME/P 
PE/P 

Methionine and c^-stinc, °oofproli 
0 lb 


Lb /ton • 


,208 

400 



t Contains i gtn riboflavin, 8 gm macin, 5 gm calcium pantothenate, 4 ing 
Mtamm B12, 3-5 gm antibiotic and o *5 lb Sanfoquin or B H T 


The above formulas indicate the complexity of modem 
broiler diets To-day there is a marked trend to the increasing 
use of synthetic additives. The highly efficient diets now 
employed m broiler production cannot be readily simplified 
Dc-beaking. The broiler sj’stcm may induce feather pluck- 
ing and cannibalism on account of the large number of chicks 
reared in one group Outbreaks arc especially liable to occur 
if the birds are kept m bnghtlj lit houses Other contnbuiory 
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fnclors arc inadequate ventilation, crowding, in^ufTicient feedintj 
space and dietar)* deficiencies. 

As dry mash provides more occupation for the hirtls than 
crumbs or pellets, the fonner s\*stcm of ferding is practhal 
on many plants. Despite this, feather pinching may 
occur. 

As a precautionar)* measure the clnehs m.iy be de*l>e.ihnl at 
day old. ] 21 cciric dc-bcahing machines tljat rrmosc part of 
the top beak and caulcri7r the raw surface arc asail.ibic. 

Some producers de-beak the chicks only in the esrnt of 
trouble arising; othen de-beak as a m.ailer of rtujiinr at the 
ihrcc-to-four-wccks'old st.agc. 

De-bcaking t.tkw time, .'tml ifumlcrtakcn afire ( 1 /r rhtekt :irr 
housed it causes considcmhlc disturbance, tsinch cannot !>r 
gootl for them or for iltr producer's p.ickrt. 

Cannibalism >sil) not occtrr jf man.agemrnt is sound and thr 
clu'cks arc rcairrl under red or dim light. 

I/Oss of Appetite. There « a icmJrnry for appeiiici to Ikig 
sshrn llic chicks .arc alKUjt seven to right weeks old. ’ndi 
nttiy arise from crnutling, insjinieieni \rr>ii).Tti»n, osrfJje.tfing 
(hj hot weather) and mher f.iclon, but rsrri urjdrr thr moti 
favourahlr conditions it is someiimes diniruh lo keep ihr birth 
feeding s\cll at this stage. 

A cljangc in frrthng, r.j;., fioin niadi m itrUris, nw\ piti 
matters right, or j>r)lris r.in l>e gisrn as a supp!rtn/-ni.ary fret! 
over thr mash. 

lligh-les’cl feetling of aniihiolirs ifitr nly^ut nnr Svctk' s^ill 
often rrslorr jadrtl apj>eliTrs, many prfKhjrrn krrptng .** s’-»ppl> 
on hand for iinrnrih.Jtp use in il»nr ciirunwi-mfci. 

Catching Birds. A catching cage m.iy l>r tsud sdvrn 
collrriing iltr birds for killing. A s\lcc r.sgr .nlyMii t'> fi. ♦’ 
ft. will be found a cnmrnirni tire. It c-m rotuhi rf wstr. 
coserrd fmmrs hrld irTgeihrr s\ith hiwA-and-r^e Dornm. 
AltrrnaUsrh, the birds can l*e slmrn into a i:«aM cruJ 
of wjre rtPtting. 

C.itclung sli^mld l>^ d-mr at qulrtU as 'll ^ cat-’h- 

ing c.arc or enflosum sKmiM not \t Irw do. 

lu;!Mllcr Mill 1>. c.iunl i( ll-.'- Ivr.S. Jtrr.tur'i! in W!> .t n I -•! 

A Mlr!i:nc » it cn unrr.r-.jri, ’11.^' jtr tM.h 
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TABLE-POULTRY PROCESSING 

Killing. Birds should be starved prior to killing, but they 
should have drinkmg-watcr 

Starvation ensures an empty crop and reduces the amount 
of food in the intestines Unless the birds arc starved, the 
flesh of the abdomen will turn green after killing, owing to 
the decomposition of food m the lower part of the digestive 
tract 

Discoloration will also occur if the birds arc packed before 
being thoroughly cooled So-called “ green-packs ” are a 
cause of senous loss 

For years it was customary to starve birds for twenty to 
twenty-four hours before killing Recent investigation, how- 
ever, has shown that much shorter periods are adequate For 
birds about 4 lb live weight twelve hours are sufficient, a rather 
shorter penod is required for smaller birds and a rather longer 
one for larger birds 

When rapid coohng can be effected by chill rooms, refrigera- 
tion shelves or by immersion in cold, preferably iced water, 
four to SIX hours starvation is- sufficient for all mash fed birds, 
about ten hours for those having gram 

Protracted starving will cause unnecessary loss of weight, 
especially among poussms and other classes of small chicken 
including broilers The interval between catching the birds 
and killing at the processing station will provide sufficient 
starvation 

The most common method of killing, except in poultry 
processing stations, is by dislocation of the neck It is a clean, 
rapid method, and since the birds are usually sold by weight, 
the producer may have the benefit of a few extra ounces in the 
weight of the blood compared with birds killed by bleeding 

Many buyers, however, now pay a little more for bled 
birds In central markets they usually realize id~2d lb 
more than unbled birds 

To kill b> dislocation of the neck proceed as follows Grasp 
tile bird by the shanks with the left hand and hold firmly close 
to the body near the hips Some people hold the wang tips 
With the shanks to prevent fluttering Open the first two 
fingers of the right hand, and in the fork so formed hold the 
bird’s head, immediatclj behind the skull, wath the thumb 
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under ihc lower l>eal.. Tully extend tire neck b> tntnrri^ the 
right hand downwards, then a strong downward ihrujt, 
and at the same time turning the hini’s head bacVwan!« mcr 
the neck, the latter is dhlocatcti immediately bcliimi t!je «knU. 
The blootl will drain into the entity so fnmietl. 



ijn. ifiox.— mlijm. 


K»ll nr: t/| diJrTr4Jn«n of «!>'• •'♦xl Cr*>;* 

ii) llir Wi tjml } fl 1 r^«r iIh* v*|ii 4ft J i* 
jirjij'x'ja’.rlv t>*‘} nyt lf» •lutl |f>A fjr,i |k->, 

f rCTtx/il'ftrir* f li 4 «yJ IJrrrtt ’nr rtf' i 

>ni} *t ll r ViTftr ICT-r l*-r J«t» 1 * 1^4.1 iftTT 
41 «>>*1 0>r 

T he actual }7ict,wnr wuniexl to rHctt ihd -‘aijoi h a nstner 
fi’T tliwrelion, DlniomK iiviie i* ferjohnl to idl a msinfe 
ccKlrrrl than « txumg rbkleji If Uvi rntr-'h yrrxnffr n 
enin!o>nl the brail ma) l>o imllex! «>fT at Irjw |hr »Vsm 
hruVen. milling m hr** of b’ wl.i'b r tlrt {.h,(kirg a 

mni.' Ini'JteM. 

Killing In blmhng It n'^w rxlenmeK yraitn^d in tin 

COuntrt, inaml) In |xwl»ng‘iUti«mt. bui unles* a :n n 

paid fi'V Med carcA'-^ tb'- prt-JtKcr it t*»‘l jntnhrd u\ eg t^ i 
mrthml « f killing. . . . , » , 

Plectling U iinrecriun f : h'rwt ll M are n> Iv |r| i ■ 

mcbi t.iM f ' r - 
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longed storage at 0° d: 5* ^ ^ j frozen, bleeding is 

essential, otherwise blood liquefies and runs back from the 
point of dislocation of the neck into the area around the crop, 
causing discoloration 



ric 160 A SFT OF CONF SHAPED DRAINFRS USFD IV KlLIJNO 

TAIlIt rOUITR% PLEFDINO 


Birds tint ire to be eMScemted need not be bled, since the 
blood clot ts remoted dtinng dressing 

The procedure idopicd when bleeding dilTcrs in denil 1 he 
birds nia> be stunned b> i slurp blow on the Inch of the 
held with 1 hcn-> stich, put held downwirds into coiic- 
shipcd dn.ners ind bletl b, cutting tlic juguhr %em behind 
the eir (extcrnil cut) or bs forcing the killing knife through 
the top of the mouth behind ind to the left of the gmose 
sesenng the blood vessels it tins point The cot should 
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not be made in from of llic point indicated, became the 

\cins soon enter the skuH. 'Hiis U the “ inlrrnal-cut ” 

method. 

A second cut ma\ be made by forcing the point of the knife 
througli the groove in the roof of the mouth into the brain. 
When properly done this will cause loosening of ilie fe.atijcrs, 
and thus make plucking easier. 


RIGHT WRONG 



Sotnr prefer I” 'tmj liie bittli .iftrr ihr^ .^rr pturrl in t? ^ 
draining conri. llie rones prevent n^ppai-, and ihm rrdiifr 
the inruiencr of luokrn urns:^ due to bnillrnot of the l*ire that 
ofcnrs jn wnnr vrr> •rapid-sroning cliitVs ilripite i).'u 
a bil mrrd dirt- 

Ihrdi mas Ik* In Id'-nhngi^l e« i head 

c^atdi from dnckln In ptoertor g »t»Unr» il e l-^rnS a?*- 
itunn'“d, imjvrdetl from aiUrt on a r '.t, 

bhvyj dr.isning fnen the |>»5\ at i? pjt'omrr a l«'h' ? tro'','*! 
on it* s a\ to th** p' 

[.jirnt rnr:!--*! n oz >»> !• str 

I r..! I” '<*'>■ <1 ■■ ' f' 
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track and are llicn stunned electrically wliilc they arc carried 
towards the killer. 

This is tlic best method of stunning, since its cfTcct is positive, 
it limits reflex action and assists bleeding and plucking. Little 
cfTort is required by the operator, who merely touches the 
bird’s comb as it passes along the conveyor line. 



FIG l6rA— A LOW-VOLTACE STUNNER OF THE TONO TYPE 
The lonH arc filird with ^vlrc brushes svhJch make contact sMt^h the comb and 

wattles. I^r chickens the stunner operates at about 90 \oUs. Stunning time is 

approximately i-| second 


Electric stunners using the standard A C. mains 200/250 
voltage are not entirely ivithout some nsk to the operato^ 
who may experience a shook unless every care is taken to avoid 
this. 

In order to obviate this risk, and at the same time to ensure 
efficient stunning, a low-voltage stunner has been designed. 
This operates at go volts, the normal working voltage of the 
instrument which has a peak output of 125 volts. 

Even when a loiv-voltage stunner is used, ^^owever, the 
operator is advised to wear a rubber glove, at least on the hand 
holding the bird while stunning. 
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The Io\\-\oliagc stunner is in the form of longs s\ith wire 
bmshes (op and bottom which make contact with the comb 
and wattle. 

Wlnchcvcr method of ktUmg is employed— blcrtling or diu 
loc.ition — it is essential iliat the blood sliould drain from tlir 
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one operation, since the killer usually plucks the birds as he 
kills them. He docs not kill a number and then proceed to 
pluck them. 

The pluckcr should sit on a low stool with a sack over liis 
knees and a box between his legs to catch the feathers. The 
bird is held by the legs in the left hand wdth the head hanging 
between the knees. This is the conventional method practised 
in this country, but if the beginner is trained to pluck birds 
suspended from shackles, both hands arc free to do the 
work. 



photo ; Copi ani Cepe, Ltd, Reading 


FIO. 162.— KILLING PUERS USED FOR KILLING BY BLEEDING 
If used in the correct position in the bird'* head complete bleeding and easy 
plucking result. 

Plucking should begin on the back. A few feathers should 
be held beUveen finger and thumb and with a sharp downward 
pull plucked from the body. 

Having removed the feathers from the back and neck to 
\vithin about two or three inches of the head, one should 
turn the bird over and pluck the breast, finishing -with the 
legs, wings and tail. The quill-feathers should be plucked 
singly. ^ ^ 

Stub feathers are removed singly with a short, blunt knife, 
the blade being placed under the feather, the latter being 
held against>it by pressure with the thumb, the index-finger 
supporting the knife-blade. A sharp pull will remove the 
stub. 
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An axpcrl works vciy ropidJy. He may kill and pluck from 
fifteen to twenty birds per hour and stub ten to twelve bsnb 
per hour, but, taking the average >Yorking day, ten birds per 
hour in each ease is a reasonable output. 



.\« hinU fwst in tf ‘t ’• a^t- 


Methsr.f }Vu.‘Vjr.^, Phicking^nucbtrirs ;wr of c omjMT.iUve^) 
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Piiota Comb Plucters LU 
FIG 1 66 — PLUCKING S\ MACHINE 
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Wkh this cjpc of inncliinc a competent man will soon he 
able to deal witli about twenty birds per hour. 

After plucking, the few small stub-fcalhers remaining on the 
birds arc removed by hand or by a stubbing machine. 

The wci-plucking machine consists of a revolving drum 
fitted with sliort lengths ofrtibhcr — socallcd hiIjIkt fingers — 
whicli project from it. Some of these machines have rubl>er 



flail attachments fiUnl to a fc\»»Kjng drum .lUnr .md a liul‘‘ 
!>rl»ind the nihlxT finger drums, 'f'hr r«>mhtne<l aetioo of 
fingers ami flail* iper<!i up and rnuirrtinotr rornpirie plurkirf . 

After semi'waldin!; ('rr page the birtli are hcM by t!.'' 
legs with the l^'xb .ig.iin't the »r\oKinp drum, tly nirntne iK- 
bird* nsrr the)- .arc plwrlrt! in Mi i)un fOr minute, C>-k '5 
fr.ilhrn arc mtiallv rmi’-'VTtl In band atlrr m-scMf'r ploflsr-g- 

Aan.d output b irn;jllv bnutrd by the human fi-r.rr.i. 1« 
practirr.pn-cn’-ny t» a m*ner of trim but r. » trirn ijv 

r.uint.MO tluoucb-u tbe d*a tMiutpur it ceuM 
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ruption due to lack of continuity' in supplies and other 
factors. 

The modem plucking machine, like the modern egg grader, 
never operates continuously up to its maximum capacity. 

Assuming the smaller type of rubber-finger plucker is 
operating with a team of four, of whom one is plucking, daily 
output of finished birds may be expected to be in the region 
of 450. This estimate provides for killing, dipping, hand 



Comb PlncterSt Ui 

FIO. 1 60. — A STUBBING MACHINE FOR FINISHING THE BIRDS AFTER 
DRY PLUCKING 


Stubbing, washing the feet, pressing the vent to remove fcccal 
matter and hanging the birds in racks. The time occupied in 
these essential tasks can make an appreciable difference in 
terms of daily throughput. 

In modern processing stations machine plucking and machine 
stubbing following semi-scalding are carried out on the con- 
veyor line. Very little handling of the birds is undertaken. 
Stations are as fully mechanized as possible. 

Live birds are suspended from shackles on the track, they 
arc stunned, and bled as they move towards the first plucking 
machine, the “ rougher ”, with horizontally opposed plucking 
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drums \Mth nibbcr {1*111$ Thc\ remnm on the imcV. to 
through n neck pluckcr, foHoued h\ die finishing pluckcr^ hut 
their position is rc\ ersed on their \\ *i) round the conv c\ or line, 
I e , the) arc suspended b\ the head 

\n) stub feathers remaining arc rcmo\c<l h\ hantl u final 
inspection 

In one model of the rubber finger tape the fingers arc 
attached to a acrlical shaft in a cone shaped container \ficr 
semi scalding in hatches of alioitt taacKc, in a mrcliamcalh 
operated dipper, the birds arc passr<! along a stainless steel 
chute entering the plucking machine at the top 

Birds compnsing each batch go into the machine tOs^ethcr 
The) enter at the lop 

Plucked birds arc ejected through a door ncir the Ixittom 
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When sufficiently hard, the ^vax should be peeled off uhile 
the bird is still hung up. On some plants the birds are spra) ed 
with or dipped in cold v, ater to accelerate hardening of tlic a\ 
It is usual to commence ^^ith the legs and to work down- 
wards over tlie body, finishing at the neck. 



Ditto Ctso Pttroleiim Co IJJ 


FIG 169 — WAX PLUCKING 

After dropping in licatcd wax the bird w suspended from shackJes and tlie 
surplus wax dnps off 

The wax should not be allowed to become too hard, or it 
will be difficult to remove and may tear the skin If propcrlj 
carried out the appearance of the birds is in no way impaired ; 
On the contrary, wax plucking gives them an attracti\c 
bloom. 

On commercial plants the birds arc suspended from shackles 


s.n.flz-u.'JJ-, S'"'"'"!'™' S""" 

no. I70A.— LOOKINO THROUGH A m«h'n"^« 

machine or finl.hir. The bir* arc .mpendM I'um »■ 
track seen above the plucking flaiu. 

by- a second plucking machine at the end of tlie p uc mg 

'"wet-plucking. There arc P'^*''°Tf,/formcr'’'coSs 
knovra as scaiding and scmi-scaidmg. The lorme 


of (lipping; l!ic birds for a few seconds in viler ai a icnipm* 
lure of iBO'iQo'’ 1. llic birds sliouhi be !ic!d b\ lees ind 
held as for vi\-phtckmt; Scaldinq dissoUcs the fit and 
bnntjs t!ic ncKou pigment (in binfs sfiovinsj to the snr- 
flee \\ lien cooled thc\ Jruvl most umitnt tier IhisnicihiKl 
IS morcsuinlde for birtls intcndctl for iinnuilnir coiismiijitum 
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quality of the consignment, condition of the f allicniig and 
other factors. Correct timing for tliis process n inportanl, as 
is also the interval between killing and dippnir Ihc latter 
should not exceed sixty seconds. Work .'t the ^.lt^ollal 
Institute of Poiiltiy' Husbandly indicates that fort) to fiftt 
seconds bcU\ccn killing and dipping is optnnuin. 


f 
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ilic rear board, the head and neeV. hanging over the 
front Iward. 'I he birdi arc packed closelj logctlicr, sitlr h% 
side, nniil the trotiph is full, svhen .i board n)a\ be plated o\ cr 
ihrirbaeks and i^eigljtrdihma swih bricLs or stones. In inarn 
eases although slmpiiig trruighs arc uscil, pressing is not pr.u* 
tisetl. In a few hours the birils svill Ik: cool and well sijnprtl. 
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For processing so called fresh, t e , uneviscerated, table birds 
a chilling room should be regarded as essential 

Immersion freezing is employed by some processing stations 
After evisceration and trussing the birds are individually 
wrapped in sealed polythene bigs and are then immersed in a 
solution of calcium chloride 

Since the birds float in such a solution, they are also sprayed 
with It by jets over the freezer tank and are finally immersed 
by a submerged conveyor belt or other meins 

Following freezing by this method, the birds are dipped in 
water to remove the calaum chloride solution from the 
wrappers and arc then stored at low temperature 

Usual practice in commercial processing is to chill the birds 
in chip ice after they leave the final plucking machine They 
are then examined and any remaining stub feathers removed 
They may be tied and removed to a cold store or eviscerated, 
wrapped in film and quick-frozen 

Proper cooling and cold storage facilities are essential for 
efficient large-scale processing and marketing 

Only producers with a very large output would be justified 
in installing the necessary plant The majority of producers 
now market both chickens and hens through a processing station 
Table poultry processing has become a specialist section of 
the industry The work is highly technical, it calls for expert 
knowledge The average producer should confine himself to 
production and leave processing to others 

If, however, the producer wishes to cater for farm gate sales 
or possibly to trade direct with local retailers he should build 
a cold room, he should also install a deep freeze conservator 
m which oven ready wrapped birds can be held for ten to 
fourteen days Birds can then be handed immediately to 
customers calling at the farm 

Roping Roping refers to the removal of the intestines 
through the vent with the object of preventing discoloration of 
the flesh of the abdomen liable to occur in hot weather or 
when the birds are killed without being starved or packed 
before thoroughly cool Roping is earned out 'is follows — 

Squeeze the vent to remove any matter that may remain in 
the intestines With the bird on its back, insert the index 
finger into the vent, hook the finger round a loop of the 
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intestines and carefully withdraw until resistance indicairs that 
thev arc removed. Squeeze with the finders the first few 
inches of the small intestine — the I.est part to he withdrawn 
from the \enl — to remove any matter that ma\ remain. Cut 
the gut a few indies from the vent, tic with stnng and return 
this short upper part by pushing it through the vent. Cut off 
the lower pan of the large intestine ch>sc to ilic vent, tic vsith 
string ami fmallv push it through tlic vent. 
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Cardboard boxes are gencradj favoured for oven-ready 
birds, ^sh^le for the “fresh” trade, *?, for clean plucked, 
undrawn birds light wooden boxes or cases are very popular. 
But some processors use the same t>'pe of container whether 
or not the birds are eviscerated 

Boxes used for unwrapped poultry are usually lined with 
greaseproof paper, the birds being packed breast upwards 
Smaller birds are usually packed in dozens, but to avoid having 
a multiplicity of box sizes many use a “ standard ” box, in 
which SIX to twelve birds maj be packed according to their 
weight 

The Ministry of Agnculture give the following dimensions 
as a guide to sizes required for dressing poultry of different 
weights — 

Table 41 

Size of Boxes for 12 Birds 



1 

1 Length, 
inches 

Breadth, 

inches 


Approximate 

Weight per bird 

Depth, 

inches 

1 

maximum 

capacity, 

lb 

1 

Under ijlb , 

1 (fntemal dimensions) 




3 * 

"O 

i\-t 1 


• 4 . 

& 

^ 1 



4 

4 i 


=7l 

»7l 

5 i 

5-6 

29) 

.8 


72 


Each box contains birds carefully graded by weight and 
quality, details of which arc given on the label, which also 
bears the sender’s name and address Thus the bu^er knows 
at a glance the quality of llie birds each box contains, and will 
usually accept them without inspection of the contents, pro- 
vnded, of couree, that the sender is known to him Boxes 
whether of wood or cardboard should be fastened by means of 
a wire-lying machine 

This method of packing is in accordance with modern 
requirements of the large wholesale markets, and it must be 
adopted by producers or processors if they are to compete 
successful!) m the trade m which competition is extremely 
keen 
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Presentation is a factor of the greatest importance in market- 
ing. Buyers want attractive packs containing birds of approxi- 
mately the same weight and quality. They want to do business 
wthout having to grade a consignment of birds of different 
quality. Grading is not the buyer’s job. 

Allowance for Loss of Weight. When birds are killed 
and plucked an allowance must be made for loss of weight, 
because unless otherwise stated quotations are for plucked 
birds. The loss is about 8-10 per cent of the live weight. 


Table 42 

Percentage Loss of Weight in Dressing Poultry 


1 

Average j 
li\e 
weight 

(lb). 

Dressed 
weight 
(plucked), 
% of live 
weight 

Eviscer- 
ated, 1 

% of ' 

live 

weight 

1 Edible meat. 

weight. 

weight. 

%of 

eviscer- 

ated 

weight 

Broilers 

s 0 

917 

7*4 

485 

5*9 


Frvers 

35 

900 

739 

48 4 

538 

658 

Light hens 

44 

9 t 0 

67 3 j 

490 

53 7 

7*7 

Heftw hens 

5 i 

91-1 

694 1 

5 > I 

56 s 

74 J 

Roasters , 


903 

740 

54 7 

607 

73 7 

A\erage 

- 

1 go 8 

7' 3 1 

503 

55 5 

704 


When killed by bleeding there is an additional loss of about 
4-5 per cent of the live weight of the fowl. 

In broiler production a difference of 12^ per cent between 
live weight and plucked (bled) weight is the usually accepted 
loss. 

JJojyeyeJV with all classes of poultiy the difference between 
live weight on the farm and that returned by the processing 
station may be much greater, particularly if the journey to the 
station is long and the weather hot. 

On dressing for the oven the loss of weight is equal to about 
20 per cent of the weight when plucked (the oven weight in- 
cluding the giblets), or about 65 to 75 per cent of the live 
weight, depending on the condition of the bird. The fattened 
bird will show a proportionately lower loss of weight than the 
lean bird. 

The amount of edible meat is lower than popularly supposed, 
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'IS ^vlU be seen from Tnble 42, showing d-ita b> Brown and 
Bean (1951) 

Jewish Trade There is a keen demand for poultry for the 
Jewish festivals Producers who cater for this trade must 
supply birds in really good condition, and the birds must be 
sold alive for “ kosher killing ”, or killing under the super- 
vasion of a rabbi 

Drawing and Trussing Drawing and trussing is the work 
of the processor or poulterer It is not earned out by pro 
ducers unless they have a private trade with consumers but 
all poultry men should know how to dress a bird for the oven 

A sharp trussing knife, trussing needle, a b'lll of thm white 
string, some clean newspaper, a bucket, a bowl of water and a 
towel, together with sheets of greaseproof paper, 'complete the 
necessary equipment 

In dressing a bird one may proceed as follows — 

First trim the wmg tips, then remove the long hair by 
singeing This is done by holding the bird by the Jiead m one 
hand and the legs m the other and passing tlic bod) over a 
methvlated spirit stove or Bunsen burner 

Lay the bird lircasi downwards on the table and v\itli the 
left hand pull up the skin at the base of llie neck A httle 
above the point where the neck enters the bod) , pierce the skin 
with i(ie point of the kmfe and cut downwards towards tlic 
head TJjis ui!l expose the neck proper which should be 
rcnio\ed b) ciiuing through at the base 

The neck should then be raised, and the skin below it cut 
about I in from the bod), thus forming a flap ofskm that will 
later close tlic neck opening 

Sever the neck behind the head at the point of dislocation 
and remove the skm from the neck, the latter being included 
m the giblcis 

Turn tlic birtl on its back and remove the crop Then 
inscn the index finger as far as possible into the bod) and, 
uorking the finger round close to the bod>, loosen the lungs 
cir from the backbone and ribs Turn the bird round hmd 
tlic parsons nose m the left hand and sMth the kmfe in the 
right liand make a horizontal cut bcluccn the parson s nose and 
the sent This vmU expose the mtcsiincs, and care should be 
taken mil to cut them Tlie index finger should be inserted 
tlirom,!) ilie opening and looped round the iniesiincs close to 
tlic vent lloVl the imcstmcs aw a) from the latter and cut 
out the vent with bowel aiiaclicti Ihen insert ilic rit,ht hand 
grasp the gizzard and gentl) wiihdraw it, wlien, if the loosening 
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Ftc l8l — SINGEING 

Singe ofT tl e long hairs hy liolding ihe bird by legs and neck and turning over 
a meihylated spirit ^me or gas burner 



FIG 182 — ^RKMOVINO SINEWS 
Cut skin round shank and break shank by pressing over 


the edge of a table 





544 


Modern Poultry Husbandry 



FIG 184 — ^nUM THE WING POINTS 






no. 185. — wmi THE BIRD OH ITS BREAST CUT THROUGH THE SKIN 
AT THE BASE OF THE NECK 



FIG. 186. REMONT: neck by CUTTINO well inside THE BODY 

Cut through skin of neck to form a Bap that svill close neck opening. Sever 
neck behind the bead. 
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FIG. 1 88 . — REMOVE CROP, THEN INSERT INDEX FINGER AS FAR AS 
POSSIBLE INTO THE BODV AND WORK ROUND LUNGS, ETC., 
LOOSENING THEM FROM THE CARCASE \ 





no. 189. — OPEN ABDOMEN BV CU7TJNO BELOW THE TAIL 



FIG. 190, — ^INSERT FINGERS, GRASP THE GIZZARD AND PULL GENTLY 
BUT FIRMLY %VHEN, IF THE ORGANS HAVE BEEN PROPERLY 
LOOSENED, THEY WILL COME OUT ^VHOLE 
The gizzard, liver and heart should be cut a%vay from the other p>arts. The 
gall bladder should be removed from liver, taking care not to break it. 
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FIG 192 — PASS THE NEEDLE THROUGH BOTH \MNGS — 




T'lble-poultry Ptoduction 
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PIO 1 95 —PASS NEEDLE TllROUGtl THB PACK AT THE POINT 
SHOWN — 



PIO 196 OVER THE HOCKS AND UNDER THE END OP THE BREAST 

BO-TE AND TIE 
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of the organs already mentioned has been done proper!) , they 
should come out in one mass 

The heart, gizzard and hver should be cut away and the 
gall-bladder removed, taking care not to break it 
With young chickens, it is unnecessary to remove the smews 
from the legs, but m older birds this should be done by cutting 
the skin round the shank immediately below the hock, breaking 
the leg bone md then gripping the foot and pulhng strongly, 
when the sinews will be withdrawn with it Some prefer 
the following method Slit the skin of the shank to evpose 
the smews, insert a strong skewer under them, run the 
skewer up and down the shank to free them, turn it round 



FIO 197 THE FINISHED PRODUCT, WITH THE GIBIXTS — THE 

GIZZARD, NECK, HEART AND UVER 

to twist smews over it and then withdraw sinews by holding 
the leg with the left hand and pulling the skewer strongly 
with the right The legs should be chopped off just below 
the hocks 

The bird is now ready for trussing There are several 
methods of carrying out this work, and producers should adopt 
the one favoured in their district 
Trussing on the following lines will ensure an attractive 
carcase — 

Thread the needle with stnng, fold the flap of skin over the 
neck opening, and the wings over the back as shown in the 
illustration (Fig 191) Pass the needle through the wing 
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/ below the “ elbow over the bird’s back and through the 
other wing in the corresponding position Then press down 
the leg as shown m Fig 193 Pass the needle through the leg, 
the body and through the leg on the opposite side and tie the 
two ends of the string (Fig 194) 

With the bird still on its back, pass the needle through the 
skm under the pelvic bone (Fig 195), out under the other 
pelvic bone, then round the hock joint and through the skm at 
the tip of the breast-bone, over the other hock-jomt and tie 
(Fig 196) The gizzard should be cut longitudinally and the 
lining peeled off Gizzard, neck, hver and heart are the giblets 

Cold Storage. For short-penod cold storage at tempera- 
tures of 14-17'’ F It IS unnecessary to wrap the birds individu- 
ally or to kill by bleeding Packed m paper-hned boxes the 
birds will keep well in this temperature range for several 
iveeks, provided they are in good condition ivhen placed in 
storage 

The bulk of supplies passing through wholesale markets arc 
packed in this way The birds are not eviscerated They 
are held in commercial cold stores at the above temperatures 
Cold storage should be undertaken only if a remunerative 
pnee cannot be found for the fresh product Cold storage is 
not directly profitable, but in times of over supply it will 
relieve the market of surplus birds and thus assist in the 
stabilization of prices 

Poultry should go into cold store without delay Consign- 
ments should not remain in the market and then be cold 
stored only if a good price cannot be obtained for them 
Many complaints of the poor quality of cold stored birds arise 
from loss of condition pnor to storage 

Commercial cold stores, although widely used, do not pro 
vide ideal conditions for the storage of poultry The deep- 
freeze process is far more satisfactory This involves quick 
freezing at — 20° F for three or four hours, followed by 
storage at o'’ F Poultry suitably packed mil keep in perfect 
condition indefinitely if so treated 

Individual ^\rapplng is essential for the deep freeze process 
If not trapped the flesh \mU be disfigured by so called freezer 
burn, due to dehydration of the skin 

There is a \ancty of wrapping matenals now a\aihblc, eg , 
coated cellulose film which is impermeable to air (an 
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csseninl qualit> for the deepfreezing process), ‘‘Pliofilm”, 
plasticized rubber livdrochlonde avnihble in rolls for making 
up into bags, and Polythene 

Cellulose film coated with nitrocellulose is a moisture- 
vapour proof transparent film , it docs not shrink and there 
fore docs not form a close fitting “skin” as in the case of 
some other wrapping matcnals It has heat sealing properties 
and can be made up into bags 

“ Pliofilm ” can be used for the stretch method of wrapping 
On heating it stretches ioa-150 per cent It is heated by 
drawing from a roll of the matenal a sufficient length to cover 
a frame of appropnatc size beneath which an elcctnc heater is 
fitted to a bracket 

^Vhen the correct temperature is reached (about 84“ F ) the 
heater is swung to one side and the dressed carcase pushed 
down through the frame until there is sufficient film to cover 
the carcase The latter is then turned to twist the end of the 
film, which IS finall) heat sealed 

“Pliofilm” has a greenish sheen and is somewhat opaque, 
but carcases so wrapped ha\c an attractive appearance 
Unevucerated birds can be wTapped by the stretch method, 
but iving and leg points are habit to puncture the film 
Polythene (polyethelene) is obtainable in tubular form in 
rolls It IS thus readily made up into bags by sealing It is 
suitable for the deep freezing process It does not shnnk to 
form a skin over the bird, but it is extremely strong, and if the 
wrapper is \acuumizcd it 'vill provide a tight covering that wall 
hold legs and wangs firm!) to the body 

Pol>thene, cellulose film and other materials of this type are 
supphed m the form of ready made bags of various sizes 
Thty usually bear the ptocessot’s waiwe awd address and the 
brand name of his product Some are pnnted in attractive 
colours 

Many millions of these bags are now used annually The) 
may be sealed by metal rings or by sealing tape made for this 
specific purpose 

Polyvanyhdene chlonde is a latex rubber product Ciyovac 
IS the best known of these materials It is suitable for wrapping 
for the fresh trade, for commercial storage or for deep freezing 
It IS made up into bags of appropriate size The birds are 
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vacuum wrapped in the bags and are then dipped in water at 
about 190® F for four to five seconds This causes the wrapper 
to shrink by some 30 per cent, the result being that the bird 
IS encased in a tight-fitting skin not easily punctured 

The film has a brownish tint, but on shrinking it forms a 
transparent glossy covering that is most attractive 

While wrapping eviscerated birds individually is essential, 
the wrapping need not be vacuumized for deep-freeze storage 
of normal duration 

Vacuum wrapping has certain advantages m addition to its 
value in preventing freeze bum during protracted storage 
There is less risk of damage to the wrapper, and the appearance 
of birds so wrapped is enhanced 

But this method of wrapping increases the cost of processing, 
and for this reason it is not commonly adopted by packers It 
is only justified for wrappings that are not skin tight 

Some packers wrap both eviscerated and uneviscerated 
birds individually to increase their appeal to consumers, m 
addition, of course, there is a strong case for individual wrapping 
on hygienic grounds 

Moreover, many retail poulterers have neither the time nor 
the facilities for preparing plucked birds for the oven They 
want oven-ready, wrapped birds tint they can hand over the 
counter 

The sale of eviscerated birds is increasing and will continue 
to do so as more and more poulterers install refngerated display 
counters The poultry trade in this country is following the 
American pattern In the United States of Amenca almost 
all birds are eviscerated 

Poultry Preservation by Antibiotics. A method of pre- 
serving poultry for short periods — sufficient to prevent spoil- 
age dunng the course of normal display m stores — consists of 
chilling dressed birds in ice slush contaimng a minute quantity 
of the antibiotic aureomycin chlortctracychne The process 
is known as “ acronizing ” 

It IS said that birds so treated keep about twice as long as 
untreated birds 

Only trace amounts of antibiotic are used (10 p p m ), and 
It disappears dunng cooking 

Although this method of food preservaUon is approved m 
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the United Slates of America, the use of antibiotics for this 
purpose is not yet permitted in this country. 

The Cut-up Trade. Tlic sale of poultry joints has not been 
developed extensively in this country. It may one day become 
an important section of the trade. 

Birds intended for cutting up must be \\ell finished and carry 
a high proportion of flesh to bone. 

Joints arc cut and >vrappcd with the bone in them. Breast, 
leg and \ring may be wrapped together or separately. The 
wrapper should be backed by a stout card. 

Cutting up provides two wing joints with part of the breast 
meat, t\vo top leg joints, two drumsticks, two breast joints, 
neck and ^blcts. 

The proportionate weight of each part relative to the weight 
of the bird will vary with its condition and method of carving. 

A well-finished bird of 4 Ib. eviscerated weight will yield 
about 18-20 oz, breast meat, 10 oz. %vings (with portion of 
breast), 7 oz. top leg and about 9 oz. drumsticks, or about 30, ' 
16, II and 14 per cent respectively of the eviscerated weight. 
Back and giblets will be about i lb. or 25 per cent. 

A chicken of 66 oz. plucked weight will yield about 30 oz. 
meat, 16 oz. bones, 18I oz. waste and il oz. liver. 



Chapter Nineteen 


Poultry-houses and Appliances 


Houses and appliances — the “dead stock” of the 
farm — represent a considerable proportion of the capital 
invested in the enterprise, particularly when the farm is run 
on intensive lines 

Much thought should be given to the selection of houses and 
appliances and to their construction, because initial mistakes 
are easily made and costly to rectify 
On thousands of poultry-farms discarded equipment can be 
seen — equipment that appealed to the beginner, who, unfor- 
tunately, soon discovered that it was either totally inefficient 
or at least unsuitable for his purpose 
Whether or not the poultry-man should construct his houses 
and sundry equipment required for his business is a matter on 
which It IS impossible to give definite guidance It depends on 
circumstances 

In estimating the cost of home-made houses, compared with 
those supplied by manufacturers, the saving is frequently more 
apparent than real 

The farmer may disregard the value of his own labour, he 
may ignore the fact that while building houses he could be more 
profitably employed m attending to other work on the farm — 
and of course the home-made house may not be so well con- 
structed as one that is factory built 
Tile question is one that the pouftry-man must answer him- 
self If he has the ability, the time and the necessary facilities, 
he may perhaps decide to build his houses at home, but few 
fulfil these conditions when starting a farm 
Whatever the decision, houses and all poultry farm equip- 
ment should be efficiently designed for their purpose and sub- 
stantially constructed Cheap ” and inefficient equipment 
will prove a most costly investment in the long run, and may be 
responsible for the failure of the business 
556 
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This may be regarded as an exaggeration of the importance ' 
of the subject — but it is not.. Good housing is essential to the 
success oftlic poultry-farm, for the best stock in the world will 
Fail to give satisfactory returns without it. As in other phases 
of poultry-farming, moderation should be jjractised. Over- 
elaboration is as unnecessary as it is uneconomic. As a general 
rule it is wise to avoid houses and equipment hav'ing new 
features for which makers usually claim great advantages. 
More often than not they prove to be merely good selling 
points. 

The beginner will be wise to adopt a conservative policy in the 
selection of his equipment. He should choose designs that 
have stood the test of time, and if purchasing ready-made plant 
he should do so from a firm of high repute. 

Houses should be built to provide shelter for the birds, to 
ensure comfort and good health. They should also be labour- 
saving. These requirements are easily fulfilled, provided it is 
recognized that the birds arc creatures of the open air and 
are well protected by Nature. 

The house should give shelter from rain and wind and pro- 
vide adequate floor space, roosting and nesting accommodation 
for its inmates. It should be so constructed that extreme 
changes in temperature over short periods are avoided. The 
lay-out and equipment of the house should reduce to a 
minimum the cost of attending to the birds. 

Extreme temperatures have an adverse effect on growth and 
production. According to Davies (1951) experiments have 
shown that egg production dropped 25 per cent at 10“ F.; 
combs froze at 6° F. and no eggs were laid at 0° F. Up to 
60® F. a steady increase in food consumption with temperature 
was recorded while about 65® F. a reverse tendency set in. 

For practical purposes temperatures ranging from about 
50° F. to 70® F. may be regarded as ideal (55° F. is optimum for 
adult birds), but lower temperatures down to freezing point 
will not affect egg production provided adequate supplies of 
food and water are available. Artificial heating of houses for 
adult stock is not warranted, although its advantages in large- 
scale chick production are recognized. 

When the temperature is above 80® F., particularly wth 
high humidity, the birds become distressed and production is 
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Building Materials. Matchboards and weather-boards 
arc most commonly employed in poultry-house construction, 
but galvanized iron, aluminium alloy, wood-wool blocks, 
Lignacile blocks, plywood, hardboard, asbestos cement sheets, 
breeze blocks, concrete and brick may be used wholly or in 
part. 

Timber. The majority of houses, however, are built with 
timber commonly known as red or yellow deal. It is also 
known as Baltic or Northern Pine. The wood is durable, 
reasonably hard and easily worked. 



TScG.V jointed Kd'XtedT&.G. 



T&.G. 



Kgb^tcA T&.6. beiied 

"WaterCharifwllcd. Bo.\rd 

cT- 

FIG. IqSA. — TYPES OF BOARDING 

White deal, also known as spruce, is largely used in the 
cheaper houses. It is light, not so durable as the red variety 
and is not recommended for exterior work, although quite 
useful for lining purposes and interior fittings. 

Pressure-creosoted deal for poultry-house construction is used 
by certain manufacturers. Wood so treated will last a lifetime. 
It need not be creosoted again. o 

Cedar wood became very popular during the 1930s, when 
supplies were abundant and prices reasonable. _ Its usefulness 
for poultry-farm work is acknowledged by all Jia\'jng expenence 
of it. The wood is reasonably hard and extremely durable, its 
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depressed. It may be said that high temperatures are far 
more injurious than low temperatures normally experienced 
in this country. 

In low temperatures there may be difficulty in keeping the 
Utter dry due to its inert condition and condensation of moisture, 
and there is loss of efficiency of feed conversion, because more 
food is required to maintain the body heat of the birds ; never- 
theless, insulation of well-built, adequately ventilated houses is 
not essential for adult birds, although fully justified in brooder- 
houses. 

In view of tlie need for high feed-conversion efficiency and 
of avoiding a reduction in egg yields liable to occur during 
spells of exceptionally cold or hot weather, insulation of laying 
houses is becoming commonplace, particularly in the larger 
units. I 

To-day the industry is turning to greater control of environ- 
ment for all classes of stock. Insulation of buildings is a major 
contribution to this control. 

However, the greatest problem in poultry-house construction 
is that of ventilation. Inefficient ventilation is the most 
common cause of respiratory diseases and of debilitated stock 
which are, of course, susceptible to diseases of all kinds. A 
very large proportion of complaints of low egg production 
during the winter months are attributed to a run-down condi- 
tion of the birds. 

Unfortunately, little cliought appears to have been given to 
this important matter in many houses. In some no adequate 
provision is made for ventilation, while in others ventilation is 
so arranged that the birds are exposed to draughts during the 
night. The result is the same — stock more or less debilitated, 
eoWs and jinrdar complaints, slow geowth oF stock and 
poor production from the adults. 

In deep-litter houses and in buildings adapted to the system 
difficulty m keeping the litter dry frequently arises from in- 
sufficient vcnUlation to carry off moisture produced by the 
birds. During the summer months such houses are extremely 
hot and stuffy. Ventilation is of far greater importance than 
insulation. But ventilation and insulation are so closely related 
in maintaining a favourable environment that they should be 
considered together. 
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Building Materials. Matchboards and v/cntiier-boards 
are most commonly employed in poultry-hoase constniction, 
but galvanized iron, aluminium alloy, wood-wool blocks, 
Lignacite blocks, plywood, hardboard, asbestos cement sheets, 
breeze blocks, concrete and brick may be used wholly or m 
part. 

Timber. The majority of houses, however, are built with 
timber commonly known as red or yellow' deal. It is also 
known as Baltic or Northern Pine. The wood is durable, 
reasonably hard and easily worked. 
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White deal, also known as spruce, is largely used in the 
cheaper houses. It is light, not so durable as the red variety 
and is not recommended for exterior work, altliough quite 
useful for lining purposes and interior fittings. 

Pressure-creosoted deal for poultiy'-house construction is used 
by certain manufacturers. Wood so treated will last a lifetime. 
It need not be creosoted again. o 

Cedar wood became very popular during the 1930s, when 
supplies were abundant and prices reasonable. Its usefulness 
for poultry-farm work is acknowledgwi by all having experience 
of it. The wood is reasonably hard and extremely durable, its 
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outstanding feature being that it resists rot, and therefore docs 
not require annual applications of wood preservative ft has a 
tendency to split rather easily, and care should be taken when 
working it As it is again available at prices A\hich compare 
favourably with those of other classes of timber having regard 
to Its rot-resisting property, it is now used extensively in 
poultry-house construction 

Oak IS too expensive for general use, and, it may be added, 
too hard for the handyman poultry-keeper Its use is 
restricted to gate-posts and other work where great strength 
and durability are required 

TimbeT-trade Terms Logs are trunks of trees with the 
branches cut off 

Baulks are logs that have been roughly' squared Planks 
are pieces 2 to 6 in thick, 10 to 12 in uide 

Deals are pieces not less than 8 in wide or more than 4 m 
thick 

Battens are less than 9 in wide and 1 1 to 2^ in thick, but the 
term batten is commonly applied to all pieces sawn from batten 
sizes 

Boards are less than 2 in. thick 

Quartenngs are cut deals, from 3 in x 3 m to 4I in X 

4iin 

A ” square ” of timber equals 100 sq. ft and a “ standard ” 
equals 163 cu ft 

It IS understood in the trade that the thickness of timber refers 
to unplancd material About h m is remo\ cd in phning each 
surface Thus i-in boards planed one side isould be about 
^ m less, if planed both sides J m less Onc-mcli planed 
boards arc actually ^ in thick, |-in arc g in , and g-in arc 
I in Similarly m making matchboard, rough boards lose J in 
width in machining and j m must be allowed for the tongue, 
hence a 5-m -wide rough board will make a 4^-111 nntcli- 
board 

When ordering umber, allowance must be made for short 
lengths or offeuts, winch may amount to 10 per cent or mort 
of the consignment, but, of course, olTcuts arc always useful for 
making food-troughs and other small equipment 

The types of boarthng commonly used on the firm are 
usually referred to by their initial letters — eg — 
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P.T.G. Planed, tongued and grooved 
P.S.E. Planed, square edge. 

P.T.G. V. Planed, tongued and grooved V-jointed. 
P.T.G.R. Planed, tongued and groo\-ed rebated. 

All these types arc known as matchboards 

Weather-boarding. Alatchboards are always fixed vertically, 
weather-boards horizontally. Thus the latter arc not only more 
easily fixed, but throw ofF rain better. Further, if the lower part 
ofthe house should rot, repairs are much more easily carried out, 
since a length of one board only may need to be replaced, not the 
ends of many as necessary with matchboarding. 

There arc several types of weather-boards in common use. 
These are shown in section in Fig. 19815. 
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FIG. 198B.— T^’PES OF WEATHER-BOARDING 

Feather-edeed weather-boarding is suitable for boarding up 
the lower part ofthe runs for the purpose of providing protection 
against ivind and preventing cocks in adjacent breeding-pens 
from fighting. It is also useful for small lean-to sheds. It 
should not be used for poultry-houses, because the boards are 
simply lapped without rebate. As a consequence they readily 
warp, and dust and dirt collect between thciii. The principal 
objection to this type of boarding, however, is *at unless the 
house is lined it is impossible to prevent draughts. 

Of the other types of weather-boarding the tongued and 
grooved is the most satisfactory. This boarding is excellent 
for poultry-houses of all kinds. 
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Both matchboarding and weather-boarding should be | in. 
thick {i.e.i | in. actual) for exterior walls, |-| in. for partitions, 
dropping-boards, etc., and |-i in. for the floor. 

Plyivood. ^ Plywood is commonly used for lining purposes. 
The cheaper kinds are unsuitable for outdoor use, but good- 
quality, resin-bonded plywood is suitable for folds and portable 
brooders as well as for large houses. ' 

The quality of pljnvoods varies considerably. Only resin- 
bonded boards of the best quality should be used if they are 
exposed to the weather. 

Hardboard. In recent years, owing to the high cost of timber, 
composite hard board has been used extensively both for 
interior and exterior work. Some houses are clad wholly of 
this material, which, if kept well painted or tarred, is very 
durable. 

Hardboard varies in quality. Some of the cheaper kinds 
do not fully comply with this description and are suitable for 
lining purposes only, but the better-class hardboards are 
entirely satisfactory for outdoor use if properly fixed and given 
reasonable attention. 

Mounted on light framing, superior grades of Imrdboard 
arc widely used for nest-boxes, food troughs, interior partitions 
and doors. 

Some hardboards are suitable for outdoor use without treat- 
ment. Among the best-known products of this type is Masonite 
Tempered Presdwood, a grainless, knotless and flawless com- 
pressed timber board of great strength and having considerable 
resistance to attack by fungi. 

Masonite is available in three qualities for use on the poultry 
farm — Standard, Tempered and “ Qiiatrboard Special 

Both Standard and Tempered are suitable for all exterior 
work, but in the event of the Standard being chosen, the edges 
and face of the board should be well painted or treated with 
bitumen emulsion. 

Tempered Presdwood can be used untreated for outer walls 
and doors of all types of poultrj' houses, and is extensively 
employed for the roofs of range shelters, arks, brooders 
and similar appliances. It is also suitable for dropping 
boards. 

Masonite Quatrboard Special is of recent introduction. 
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This board is ^ in thick and can be ^ 10 "r or work p o 
vided It IS given treatment with bitumc*' t lision or paint if 
exposed to the weather 

In the case of the Presdwoods it is ad\ ';able before fixing 
the boards, to condition them b> thorcu'^^' i tting and 
allowing tfiem to stand for at least twenty foui hours before 
fixing to the framework This ensures that the boards will be 
free from buckle 

Asbestos cement Sheets These are not ideal for poultry houses 
Compared with timber, the sheets arc rathei difficult to work, 
and they become extremely brittle ivith age Insulation 
qualities are poor Their low insulation value is the greatest 
disadvantage from the poultryman’s point of vaew In their 
favour it can be said that they are relatively cheap, rigid, 
moisture resisting, draught proof and rat proof 

Houses built entirely of asbestos cement sheets rnust be 
abundantly ventilated, preferably with doors and windows in 
each end to provide a through draught m Iiot weather In 
cold weather condensation is liable to be troublesome, but 


ventilation will reduce It , 

Conditions will be improved by insulation In houses used 
for chicks and laying stock, lining with fibre board or other 
matcnal of high insulation value should be considered cssen 
tial , - 

On some farms msulat.on .s clfceled by covering tl.e roof 
extcrnallynithwire netting of 3 or 4 in mesh on tiliicli is Hid 
glasswool covered with lieavy duty roofing felt punted outside 
With aluminium , 

Felt loints arc scaled with a bituminous compound 
So treated, the roofhas a very higli insulation value 
A cheaper method consists of covering the roof wnli a light 
straw thatch This is most readily accomplished b\ sew ng 
straw to wire netting prior to fixing it to the roof That 
should be covered with small mesh wire netting to keep out 


Iron Tor practical purposes tins '"''""’I 

similar properties to those of asbestos ccnicn sie , g , 

of course, it is not so durable 

In common with houses of asbestos cement, conditions will 


be impro\cd by insulation 
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Unlined galvanized sheets are more suitable for the open- 
fronted type of house or shelter used m hen-yards, for granaries, 
tool-sheds and so on 

These sheets should be painted with red oxide or other 
paint, or tarred shortly after erection, especially in indus- 
trial districts, for when rust establishes itself deterioration is 
rapid 

Alumtmum Alloy For a period after the late war this matenal 
was used extensively for the constniction of broodeis, folds and 
other small portable equipment It is superior to galvanized 
iron, for of course it does not rust and is not such a good 
conductor of heat as steel It was frequently used in laying 
batteries 

Galvanized iron is now much cheaper, consequently alu- 
minium is employed on a very limited scale in appliance 
construction In recent years, however, bnght aluminium 
sheets have become widely favoured for the roof and limng of 
broiler *T.nd larger laying houses The insulation value of 
aluminium is greater than that of iron and asbestos cement, 
provided the surface of the former is kept bright The ther- 
mal properties of aluminium are much impaired by oxida- 
tion 

Wood'Wool Blocks These blocks consist of wood wool 
lightly bonded with cement They are warmer than galvan- 
ized iron or asbestos cement sheets, and are suitable for poultry- 
houses occupying permanent sites They should be rendered 
in cement both inside and out to cover the rough surface 
which would provide hiding-places for insect pests and to 
protect them from the weather. 

Lignacite Blocks Lignacite blocks are quite commonly em- 
ployed for permanent buildings They are frequently used in 
broiler- and battery house construction Hollow blocks of 
very high insulation value are favoured by many budding 
houses for these purposes 

The blocks are absorbent and require dressing with a suitable 
waterproof solution obtainable from decorators and builders’ 
merchants 

Felt and IFire J^elting Houses constructed of roofing felt and 
wire netting are entirely satisfactory, and for those uho desire 
to build a cheap but efRaent house these materials are worthy 
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of attention. They must be fixed to rigid framing. They are 
more suitable for small houses, shelters and serandas than for 
large flock houses. 

Straw. Straw is commonly used for building houses for 
growing and adult stock, particularly where tiie hen-yard 
system is adopted. They may be built with straw bales, thatch 
or straw packed between wire netting. The latter method of 
construction is frequently used in building wind-breaks sur- 
rounding runs or “ yards **. 

Breezf'block, Concrete, Brick. All these materials are suitable 
for the larger types of permanent buildings — granaries, stores, 
deep litter, battery and multi-unit brooder houses and incuba- 
tion rooms. It may be more economic to build uitli one of 
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FIG. igSc. CONSTRUCTION OF FLOOR FOR TtR-UANCNT HOUSES 

these materials than timber. Prevailing costs should be 
studied. 

Flooring. Wood. For houses occupying permanent sites 
the floor should be J- or i-in. P.T.G. matchboards or well-made 
concrete, or rammed earth. 

Prior to the introduction (or rc-iniroduction) of the deep- 
littcr system, wood was considered the most suitable rnatcnal. 
All houses having timber floors should be mounted on brick or 
concrete piers 1A-2 ft. high. This is essential to ensure a dr>' 
noor, a long lifc'for the limber and freedom from nits. In no 
circumstances should ssooden-floor houses be placed on the 
ground. 
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The piers should be on firm footings This is important 
because if on account of settlement some of the piers fill to 
give the necessary support, the entire structure of the house 
will be subject to strains and early damage 
Piers 9 in square (t r , the length of a brick) should be 5 or 
6 ft apart (from centre to centre), and the house should be 
supported on bearers of adequate strength to carry the weight 
Bearers should not he Iks thin 4 X 2 in for a 5-ft span, 6x2 
in for a 6- or 7-ft span In ordinary circumstances a 5- or 
6-ft span should not be exceeded 
Floor joists should be 3 X 2 in , and should be placed 24 in 
apart, the span not exceeding 6 ft It is always wise to err on 
the side of generosity in matters of this kind, for the floor may 
at some time be called upon to carry a greater weight than 
anticipated at the time it was built 
Sizes of all supporting timbers naturally depend on the dis- 
tance apart and length of span, but the above uill be suitable 
for general work on the farm Much lighter timber would, of 
course, be used for small houses, night-arks and portable 
brooders — eg , a 2 X rj-m joist would be suitable for 18 in 
spacing over a 4-ft span, 3 x li in for the same spacing over 
a 6 ft span 

It will be found that 3 m X i| in is a most useful size for 
the framework of the larger houses, the 1 1 in face being 
vertical to provide maximum resistance to horizontal pres- 
sure 

Concreie Much piejudicc exists against concrete for poultry- 
house flooring, largely because many who have used this material 
have not made the floors properly 

Unless a concrete floor is substantnUy and properly con- 
structed It will soon become a nuisance, and rats will over-nin 
the house A well built floor can be made vermin proof, it is 
clean, sanitary, everlasting and upkeep costs arc ml 
When laying a concrete floor remove the top spit of soil and 
put down a layer of gravel or broken brick, the “hard- 
core ” This should be allowed to settle Rolling at intervals 
will assist the process, particularly if this is done after ram or 
soaking with the hose pipe If the work cannot be delayed the 
hardcore should be “watered in’* with a hose, water being 
used copiously 
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In order to keep out rats, the floor should be surrounded by 
a concrete wall extending 18 in. below the surface of the 
ground, or asbestos-cement sheets or fine-mesh wire netting 
should be sunk into the ground to this depth. ^Vire should be 
dressed with a mixture of tar and pitch when used for this 
purpose. For larger buildings a concrete or brick retaining 
wall extending not less than 12 in. above ground level should 
be constructed, the house being supported by the wall, which 
should have a damp course. 

In all the larger houses in which a tractor may be taken at 
cleaning time, concrete should be laid to a depth of 4 in. 
This is the usual depth, but in small houses in which the floors 
will never carry a heavy load 3 in. concrete is adequate. 

A damp course in the floor is not essential but desirable. It 
will assist in keeping the litter dry and the house warm. A 
damp course can be provided by first covering the hard-core 
with concrete to a depth of about 2 in. and laying tarred paper 
or roofing felt over it. A dressing of tar and pitch is also 
efTectivc. '■ 

Two inches of concrete should be laid over the damp course. 
The top of the floor should be at least 6 in. higher than the level 
of the surrounding ground, to ensure dryness. 

One part of cement, 2 parts sand, 4 parts gravel, shingle or 
broken brick is a suitable mixture for floors. 

This should be finished with a layer of finer material, e.g., 

1 part cement, 2 parts sand, 4 parts |-in. gravel, worked down 
with a shovel to give a reasonably smooth surface, or should a 
very smooth surface be required the coarse concrete can be 
“ floated off” with cement and fine gravel (i : 4). 

The surface layer must be put down while the concrete base 
is still soft. 

The cement should be thoroughly mixed with the sand and 
coarse aggregate before water is added. Mixing should be done 
on a smooth concrete surface or on a mixing-board, and it is 
well to lay it down as it is freshly mixed, mixing being done in 
batches. 

Hand mixing of concrete is laborious. If the area to be 
covered is extensive it will be wise to use a mixer — obtainable 
from a plant hire firm at reasonable cost. 

When mixing concrete only sufficient water should be used 
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to ensure an easily workable mixture. Too much water im- 
pairs the quality of the concrete and results in a dusty 
surface. 

The setting of concrete is due to a chemical reaction; it is 
not caused merely by drying. 

As a guide to quantity of materials required about 4f cwt. 
cement, 10 ^ cwt. sand and ao cw't. gravel will make about 
1 cu. yd. of a 1:2:4 mixture or sufficient to cover about 
9 sq. yd. to a depth of 4 in. 



rhota * iteJtrn Poullty Ktfpins 

FIG. 199. — FOOD-TROUGHS BEHIND GRIU , WITH NrST-BOXCS ABOVr., 
IN SLATTED-FLOOR HOOSF. 


Should the floor area exceed about 200 sq. ft. c.xpansion 
joints are advised. The joints arc made by removal of the 
boards (shuttering) in the concrete when the latter has set and 
filling the spaces with a bituminous compound of the type that 
will retain some measure of plasticity. 

Expansion joints 12-15 ft. apart should prevent the concrete 
cracking, provided the floor is well laid. 

Concreting should be undertaken in mild weather. If it is 
necessary to do the work in frosty weather one of the compounds 
that speed up the hardening process should be included in die 
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nuxture In practice, these compounds are often used irre 
specUve of weather conditions, for the floors are then sufficiently 
hard for talking over in a matter of a few hours 

In hot weather steps should be taken to prevent too rapid 
drying by covenng the surface with wet sacks These must be 
sprayed or sprinkled \vith water as often as necessary 
Earth Floors Earth floors are favoured by some poultry 
men, largely on account of their economy Despite the claims 
made for them, they cannot be regarded as ideal for brooder 
or laying houses They are difficult to keep clean and tend to 
be dusty in summer and damp m winter 

For adult stock on deep litter, well made eirtli floors have 
proved satisfactory, so much so that many prefer them to those 
of wood or concrete, maintaining that they are warmer, and 
therefore provide more favourable conditions for the orgamc 
action of the litter It is doubtful whether these claims could 
be substantiated , the mam advantage, if not the only one, of 
this type of floor lies in its low capital cost The greatest dis 
advantage is that m the event of the floor becoming contamin 
ated with parasitic worms and pathogenic organisms no 
completely eflfecuve method of disinfection is known In these 
circumstances replacement of the top soil is advised 

On a dry, well drained site a satisfactory earth floor can be 
made by putting down a layer of soil and ramming it until the 
surface is hard If the site is not well drained the top soil 
should be replaced with a layer of rubble about 4 in deep, 
and after ramming about 3 in soil should be placed over it and 
well rammed 

The rubble foundation must be well covered with soil and the 
floor consolidated to prevent the birds breaking up the surface 
Drainage around the penmeter of the site is acfvisecf The 
roof should be fitted with spouting and soak aua> Pre 
cautions against nts should be on the lines recommended for 
concrete floors 

Slatted Floors These are most commonly used for birds kept 
on free range or at least in Hi^e runs or folds But they are 
equally suitable for sun balconies attached to houses for 
growing and adult stock They arc frequentlj employed for 
the latter purpose when many hundreds, possiblj thousands, of 
birds are reared on a small acreage 
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On some farms adult birds are permanently housed on the 
balcony or veranda system Slatted floor houses and verandas 
occupying permanent or semi permanent sites should be fitted 
with droppings boards or placed on a concrete yard 

Slats arc usually i in wide at the top, i in deep and | in 
wide at the bottom They are usually spaced i in apart, but 
for adult birds many prefer 2-m x i-in slats (2 in side 
horizontal) spaced in apart 

Floors should be built in sections to ensure easy removal for 
cleaning (see p 607) 

PVire F/oors Wire floors, long used for verandas and for 
small houses, are now installed in large flock houses Many 
deep litter houses have been equipped wholly or in part wth 
wire floors 

As with slatted floors, wire flooi^ should be built in sections 
for easy removal, and the frames should be cross braced to 
prevent the wire sagging 

For chicks J-m mesh 19 gauge wire netting is commonly 
used, for young grovnng stock the mesh should be | in X r8 
gauge, for birds from about seven weeks old, ind for adults 
i-in mesh x 16 gauge 

Wire netting of the above standard will prove satisfactory, 
but welded ivire is becoming increasingly popular, and is now 
used in units of all types, from small brooders to large flock 
laying houses 

With this type of wire it is customary to use i m mesh X 16 
gauge for chicks, i X J-m mesh x 16 gauge for the second 
reanng stage (3 8 weeks) and thereafter 3 in x i in 10 or 
12 gauge, 12 gauge being preferred 
Roofs The roof of a poultry-house should be i\ eather-proof 
and a poor conductor of heat It should be soundly con- 
structed, to ensure durability and low mamten’ince costs 
Rafters should be spaced about 2 ft 6 in apart, and should 
be 3 in X r in for a 3 ft span, 3 X li in for a 6 ft span 
Except for the smaller type of house 3 X in will be suitable 
for the majonty of houses, purlins being empio) cd for spans 
exceeding 6 ft For large houses 18-24 ft wide, rafters should 
be 5 X 2 in with 5 X li-m purlins Tie beams 10-12 ft 
apart should be about 6 X 2 m uith 3x2m king post and 
two 2 X 2 in struts 
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Roofs so constructed will cany heavy covering and vrill bear 
the weight of snow. Roof pitch should be about 1:2; e.g., in 
a house 24 ft. wide, 5 ft. at eaves, the ridge should be about 1 1 ft. 

But for large-scale commercial egg and broiler production 
houses exceeding 24 ft. width are advised. Modern units are 
usually of 30-40 ft. for laying stock and up to 48 ft, for broiler 
chicks, although for the latter houses of about 37 ft. width arc 
favoured by many producers. 

For wider houses roof principals should be correspondingly 
stronger than in narrower houses so popular years ago, unless 
adequately supported by stanchions. Not more than two 
stanchions in the width of the house are advised, however, 
because of obstruction. 

In houses exceeding 24 ft. width or thereabouts rafters 
should be 6 in. x 3 in., purlins 4 in. x 2 in. and stanchions 
4 in X 4 in. with 6-in. x i-in. tic beams bolted on each side of 
the struts. ' 

Houses of this type should have a lower roof pitch to avoid 
excessive height at ridge, which is neither ncccssar>’ nor practical. 
A pitch of about 1 : 3 is satisfactory for houses having roofs of 
conventional construction. 

Even lower roof pitch is advised in houses exceeding 40 ft. 
span, down to about i : 8. 

The roof-boards should be J in. or | in. T.G.M., covered with 
a felt of good quality. The roof should be crcosolcd, and the 
creosote allowed to dry before .the felt is laid on. 

Modern roofing material is very different from iljc old- 
fashioned felt. It is long-lasting, and will require no attention 
for a number of years. Then an occ.asional dressing of a special 
emulsion supplied for the purpose, or of tar and pilch, is all 
that is necessary. 

Various well-known brands of felt are available, and these 
sljould be used jn preference to the common felt. The felt 
should be unrolled and exposed to the weather for at least a 
week before fixing. 

The strips of felt should be laid parallel to the length of the 
house {not from ridge to caves), and the joints should be scaletl 
with specially prcparctl solution supplied by roofing-fcIt makers, 
and fixed with galvanizetl tacks. 

If the work is properly done the result is a sound roof that will 
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last for many years without attention. Wood strips often seen 

on felt roofs should not be used. 

A better method of fixing felt is to dress the roof with cold 
bitumastic solution and simply lay on the felt. 

Mineralized roofing felt, if properly fixed, will last a lifetime 
without attention, as will felt tile shingles. 

Roofing felt and felt tiles are now available in several 
colours. 

It will be noted that T. and G. matching is recommended. 
Plain boards should not be used, because the wind will blow 
between them and loosen the felt. Moreover, when repair or 
maintenance work necessitates ivalldng on the roof, plain 
boards give a little, and this is often sufficient to tear the felt. 

Water-channelled boards have attained considerablepopular- 
ity, more particularly in slattcd-floorhouse construction. They 
make a satisfactory roof provided the timbci^ is well seasoned. 

Galvanizcd-iroh sheets laid over l-in. T.G.M. make a first- 
class roof. Although this method of construction is expensive, 
many claim that it is the cheapest in the long run. The timber 
should be creosoted and the sheets treated with red oxide 
paint. Asbestos-cement sheets are also used for this purpose. 
They should be corrugated to provide a greater degree of 
insulation. 

Asbestos-cement tiles are used' only for the larger permanent 
buildings, such as incubator houses and granaries. 

If galvanized or asbestos sheets arc used without boards 
the roof should be lined. Unlined houses constructed of these 
materials are too hot in summer and too cold in winter for the 
most economic production of eggs or meat. 

As previously mentioned, aluminium sheets are now being 
used more extensively in roof construction. A double skin of 
the sheets with i-in.-thick Fibreglass blanket between them 
provides a roof of exceptional thermal insulation value. This 
method of roof construction is adopted in some of the large egg- 
production and broiler units. 

Roofs are now constructed with so wide a variety of materials 
and combinations of materials that it is impossible to make 
reference to all of them. 

The relative cost of different roofing malenals, as indeed 
that of building materials generally, should be considered. 
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For example, it may be cheaper to construct the roof with 
asbestos cement sheets (including insulation) than with timber 
and roofing felt Current pnees should be studied 

Lighting Houses should be well but not excessivel) ht 
Too many tvindou's make the houses cold in winter, hot in 
summer Moreover, if the birds are kept in confinement too 
bright interiors tend to induce cannibalism 

In the early days of the intensive system houses fitted with 
shutters that would provide an open front were considered 
essential Today this method of hghting is rarely applied, 
since It IS the usual practice to ha\e relatively small ^vl^dows, 
thereby enhancing insulation, and to rely on dietary sources of 
vitamin D3 

As in all cases of this kind, extremes should be avoided For 
intensively reared, floor brooded chicks, window area need not 
exceed about 12 per cent of the floor area, for reanng m 
battenes and tier brooders about the same window area wll 
be adequate, for semi intensive field houses not more than 
15 per cent should be provided 

In deep litter houses window area equivalent to 5 per cent 
of the floor area will be sufficient Many houses have con 
siderably less wndow area It is assumed, of course, that the 
wndows are well sited, kept clem and that in intensive houses 
the walls and ceilings are whitewashed or covered with material 
that reflects the light 

In laying battery houses windoivs equivalent to about 8 per 
cent of the floor area are required, but as a rule additional roof 
lighting is necessary to give sufficient light between the roivs 
of cages Roof light area should not exceed 3 per cent of floor 
area 

In recent times ivindowless houses for the deep litter, wire 
(and slatted) floor and battery systems have been introduced to 
provide controlled environment In these houses light pat 
terns are applied 

Ventilation Ventilation of the poultry house is of supreme 
importance It is a matter to which considerable thought 
should be given, because failure to prowde an abundance of 
fresh air without draught is by far the most common cause of 
respiratory diseases to which poultry are heir The effect of 
poor ventilation is frequently seen, not m actual disease, but 
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in the debihtated condition of the stock Compelled to spend 
many hours m a stuffy atmosphere, the birds get run down, 
they are unable to assimilate their food in a normal manner, 
and hence the growth of young stock is retarded and egg pro- 
duction from adults is low 

Exposure to draughts is equally injurious It predisposes 
the birds to colds and other respiratory diseases, and may cause 
chilling of the internal organs Even if these complaints do 
not arise, the birds are uncomfortable and unhappy — and, as 
every poultry-man knows, an unhappy bird will not give the 
best performance of which it would be capable were environ- 
mental conditions satisfactory 

In recent years considerable attention has been given to 
ventilation, and great progress has been made Perhaps its 
importance can best be emphasized by pointing out that rela 
tive to their body-weight, birds require about two and a half 
times more air than man The ventilation of poultry houses 
must therefore be much more abundant than that of houses for 
human habitation 

In addition to satisfying the birds’ requirements for oxygen, 
ventilation must be sufficient to carry off a considerable quan- 
tity of moisture if good conditions are to be maintained in the 
house 

It IS estimated that at normal temperature zoo hght-breed 
birds will produce by respiration about 12 Ib of water daily 
The amount of water produced in the droppings is far greater 
At the time ofvoidance, droppings contain up to 80 per cent of 
water, hence 100 birds will produce about 50 Ib of water daily 
All this ivater plus that due to condensation and spillage 
must be removed from the house 

Ventilation requirements are now calculated with greater 
precision than formerly, but this is an essentially practical pro- 
blem, and Its solution will not be found by the application of 
hard and fast rules, because conditions vary from building to 
building and from farm to farm so widely 

Until comparatively recent times it was customary to isork 
out ventilation needs on the basis of about eight air changes per 
hour when all doors and uindotvs were closed 

This IS calculated by mulUplying the cubic capacity of the 
house by eight and then providing 12 sq m free inlet area 
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together with about 6 sq'. in. extraction area per 1,000 
cu. ft. 

This method of calculation has been criticized on the ground 
that (a) it provides too much ventilation, (b) that it does not 
provide sufficient, (f) that it does not take into account the 
number of birds per 1,000 cu. ft. But it was never intended to 
be more than a rough basis, and if it is so accepted and ventila- 
tion adjusted to suit prevailing weather and other conditions 
it will be found satisfactory. On the assumption that eight air 
changes per hour are adequate. Table 44, page 581 indicates the^ 
approximate amount of ventilation required. 

Considerable latitude is permissible with regard to this 
important matter. The poultry-man should not apply rules, 
however soundly based, too rigidly. He should apply common 
sense, avoiding draughts, stuffiness and condensation. He 
should be guided by his eyes and nose. Other recommenda- 
tions for the ventilation of poultry houses include 3 sq. in. inlet 
and li sq. in. outlet per bird; 4 sq. ft. inlet, 2 sq. ft. outlet per 
250 birds. 

Unless power ventilation is installed, however, the rate at 
which air passes through a building will depend on the differ- 
ence between external and internal temperature and the 
velocity of the' tvind, assuming, of course, that air inlet and 
outlet are not restricted. 

This being 'so in all houses dependent on natural-draught 
ventilation, the fullest use should be made of doors and windows. 
In hot weather it is impossible to provide too much fresh air; 
indeed, throughout the summer months windows should be 
kept open day and night and wire frames should replace doors. 

On the contrary, in cold weather very little ventilation is 
needed, ’because the greater diiTercncc ’oetween internal and 
external temperature accelerates air flo\v into the house. 

In large dccp-litier houses it is possible to rely entirely on 
the windows for ventilation, but it will be understood that in 
these circumstances they will require quite fine adjustment 
from time to time. As a rule, ridge ventilation should be 
provided, preferably by extractor cowls of efficient design with 
control sliutters in the coul shafts. 

When special provision is made for inlet ventilation inlets 
should not be less than 3 ft. from littered floors; they may be 
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fitted under the windo^vs or at the eaves. They should be 

controlled by shutters and baffled. 

Cold air entering the house too close to the floor tends to 
retard litter activity, and in brooder houses may create dan- 
gerous floor draughts. 

In laying battery houses, however, inlets can be fitted at 
about floor level, or if desired air ducts can be built in the floor, 
air entering under the cage blocks. Two popular methods of 
baffling ventilators are shown in Fig. 200. 



no. 200. — OAFFLEO FLOOR VENTILATION 


Control may be effected by small shutters or the “ hit-and- 
miss ” principle. The latter is shown in Fig. 202, 

A type of inlet ventilator suitable for brooder- and laying- 
houses, including deep-litter houses, is shown in Fig. 201. 

An opening of appropriate size is cut in the side of the house 
and covered with small-mesh netting. A three-sided box-Iikc 
structure with an opening near the top is attached over the 
opening rrrsfcfe die The ivadlsthn h ceatmiled by a 

small sliding shutter. The top of the ventilator is removable 
for cleaning purposes. 

All floor inlets should be covered with small-mesh netting 
or perforated zinc to keep out vermin. Should perforated 
zinc be used the inlet area should be increased to allow for the 
area taken up by the metal. 

The free inlet area should be t»vicc the area of extraction. 

As a general rule, inlet ventilators should be fitted about 
10 ft. apart along both sides of the house. 
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Extraction is most effectively ensured by fans. Many of the 
larger houses are now equipped with them. They may be 
kept running continuously or only during hot or, muggy 
^veather. They have solved many ventilation problems in 
deep-litter, broiler- and other laigc houses. 

Very frequently fans are mounted in the cowl-extractor 
shafts. This is a most suitable position, because when placed 
elsewhere, e.g., in the gables, they may draw some of the air 
from the ridge ventilators, thus impairing the effectiveness of 
the fans. v 

When fans are fitted in cowl shafts, however, cowls may 
offer resistance to the larger volume of air the fans are pulling 
up. It is wise to consult ventilation experts. 

In broiler houses and the larger egg-production units fans 
are frequently coupled to time switches and/or thermostats. 

When coupled to thermostats it is theoretically possible to 
maintain level temperature and other conditions. 

In practice this is not so, particularly with regard to humidity. 
If all fans arc coupled to thermostats condensation may occur 
in the winter months. For this reason it is advisable to have 
one or more of the fans under manual or time-switch control. 

Although there is no accepted standard in routine when dual 
control is adopted, not infrequently time switches are set to 
operate the fans for 10 minutes at 30-minute intervals. Ther- 
mostats are often set to bring fans into action when the tempera- 
ture rises to 60° F., the thermostats, of course, superseding the 
time switches. 

When estimating size and number of fans required air re- 
placement at the rate of 1I-2 cu. ft, per minute per lb. live- 
weight is now recommended for chicks up to broiler iveight and 
fu, ft. per minute per lb. livewelght for adult stock. 

The amounts are higher than previous standards; they are 
advised as a safety measure to cope with increased intensity of 
stocking and periods of very hot weather and to combat 
respiratory diseases. , 

These allowances are maximum under conditions prevailing 
in this country. They provide adequate ventilation in summer. 

In %vinter ventilation should be reduced; in cold weather only 
about one-sixth the amount of ventilation needed in summer 
wU be necessary. 
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Table 43 shows air movement (in cu. ft. per minute) effected 
by fans of different size. 

Table 43 

Air Movement by Fans {Data by courtesy London Fan & Motor 


Co. Ltd.) 


Fan dia , m. 

Fan speed, 

rpm. 

Air movement, 
cfm. 

Sound level. 

12 

goo 

700 

VQ 


1,400 

«»050 

Q. 

«5 

900 

>,250 

Q 


1,400 

2,000 

FQ 

18 

900 

2,150 

Fa 


1,400 

3.400 

FN 

=4 

460 

2,900 

a 


520 

3,300 

a 


700 

4.400 

Fa 


900 

5.750 

FN 


Sound Lev«b Very Qialot (VQ,); Quiet (Q); Fairly Quiet (FQ) ; 
Fairly Noisy (FN). , 


In normal circumstances fans should be placed about the 
same distance apart as the %vidth of the house. In large houses, 
however, compliance with this general rule \vill require a large 
number of fans, costly wiring and a considerable number of 
outlets in the building. , 

Although this is the usual method and is certainly a simple 
one, the single or perhaps two-fan system Avith ducting should 
be considered. 

The latter system provides a ready means of employing a 
stand-by petrol-driven power unit in the event of electrical 
failure, it reduces interference Avith the house structure to a 
minimum and, provided the ducting is designed and sited 
efficiently, it Avill ensure uniformity of air circulation. Main- 
tenance costs are Ioav. 

Moreover, this system will give a far greater measure of 
control than can be obtained mth variable-speed fans employed 
in the conventional manner. 

Adequate air inlets are essentiaL Free inlet area should not 
be less than 4 sq. ft. per 1,000 cu. ft. per minute being drawn 
out by the fans. 

Inlet ventilators should be evenly distributed. It is suggested 
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that four, each of i sq. ft., should be provided per i,ooo 

cu. ft. air extraction. 

Reverse Ventilation. In some large-scale broiler, deep-litter 
and battery units, including some farm and other buildings 
adapted for these purposes, the system of ventilation is in reverse 
of the conventional direction. 

Instead of air being drawn in at eaves level or lower and ex- 
tracted through the roof, it is drawn in through the roof ducts. 

The fans thus build up pressure in the building, and air is 
forced out through vents. The latter, which may be about 
12 or i8 in. from the floor, should be baffled and controlled. 

A system of ducting is essential for this system to ensure even 
distribution of incoming air without draught. 
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Goulsarcof diverse types A simple design for a home made 
cowl IS sho\\n m Tig 202A Actual dimensions will vary 
according to the size of the house 

Extractor cowls not fitted with fans should not be placed 
more than 20 ft apart It is advisable to fit ventilation shafts 
widi shutters 


Tadle 44 

Amount of Ventilation Required 


Sac of House 

Capacit) 
m cu ft 
X8 

Size 

found ' 
Diam m : 

Shaft 
sq m 

No of ■ 
Vent 1 ‘ 

ators 

Free Inlet 
Area 
sq in 

6 X 6 ft Av ht 7 ft 

2 OlC 

4 

3 i X 3* 

1 


10 X 8 ft Av ht 7 n 


6 

5 i X 54 

I 

60 

ao X 12 ft Av hi 8 ft 


9 

8X8 

, 2 

1 250 

60 X 18 ft Av ht 10 ft 

8^00 

«4 

12 X 13 

4 

I 200 


Ridge caps Where cowl extraction is not empio) cd an efficient 
ndge cap will be necessary Theorthodox, inverted V typedoes 
not meet this need It does not ensure efficient extraction, on 
the contrary, under conditions that commonly anse on the farm, 
far from extracting air, it may create down draught 
The horizontal ndge cap is much more efTecUve, but m 
many home made, and m some factory made, houses the 
clearance is too great, both between the sections of the roof 
and between the roof and ndge cap 

The amount of clearance may be calculated from the above 
table From this it will be seen that in a house 20 ft X 12 ft , 
with an average height of 8 ft , the extraction area required is 
128 sq in Therefore in a house of this size fitted with a ndge 
cap a clearance of | m throughout tlie entire length will 
provide 150 sq in extraction, which is fully adequate 



no 203 — HORIZONTAL Rincc cap 
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The ventilation of houses already fitted with V capping may 
be much improved by fixing vertical-boards on either side of 
It, with only sufficient clearance between boards and roof to 
permit ram to dram off 


Ik* 



‘ V ’ type ndge cap wtch side protection which prevents down draught 


Insulation. Long regarded as unjustified in this country, 
the value of insulation is now recogmzed. Insulation is 
accepted as essential in broiler-house construction, and it is 
being applied on an increasing scale to the larger battery* and 
deep-Utter houses 

In commercial table-poultry and egg production the pro 
ducer is seeking greater control of eni’ironmental conditions 
to ensure more efficient production Insulation prevents that 
wide fluctuation in temperature that occurs in houses of con- 
ventional construction 

Insulation contributes to greater efficiency in food conversion 
by growing and laying stock, it is a safeguard against arrested 
growth and a slump in egg yield that are associated with 
extremely hot and cold weather 

Insulated houses are warmer m winter, cooler m summer, 
they simplify ventilation problems and are of considerable 
assistance in establishing deep-litter in cold weather and mam 
taming the litter in good condition during the winter months 
Care should be taken to vapour seal the limng from the roof— 
and the walls if the house is completely lined Unless the 
lining provides a barner, the warm, moisture-laden air will 
escape through the lining, condense on the cold roof and 
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existing nails and fall back to soak the lining The insulation 
propert) of all materials is dcslrojcd b> moisture 
The importance of vapour scaling must be emphasized, 
because nithout it the cfTcct of insulation nia> be completely 
nullified ^Vatcr is a good conductor of heat, but in addition 
It may so neigh donn the insulation material that it breaks 
away from the roof and nails 

The choice of vapour-sealing materials is wide Those most 
commonly used m poultry-house construction include Sisalkraft 
paper, thick-gauge polythene sheeting, and certain plastic 
paints and plastic solutions Some insulation boards have a 
vapour-proof surface 

All joints in vapour sealing must be covered ^vlth scaling 
strips or suitable scaling compound to provide a complete 
vapour barrier 

When insulating buildings, air-inict ducts passing through 
cavity nails should be sealed off from the cavity lo provide still 
air pockets beinccn outer wall and lining This mil increase 
the insulation value of the building 
Similarly, the lining material should be completely sealed 
around air-outlet ducts, and it is advisable also to lag cowl 
shafts and ducting betneen ceiling and roof, otherwise they 
may be a source of dampness due to condensation 

There is a wide choice of materials suitable for poultry-house 
insulation, some of them having a very attractive appearance 
These material differ in their insulation value per unit of thick- 
ness, they also differ in many other properties, eg, weight, 
smoothness and reflectiveness of surface, ease of fixing, resistance 
to fire, and to attack by moulds, vermin and disinfectants 
It should be stressed that the softer materials, such as 
“ ” , ftUte.ba3.rds. acid yolY-stvceac., must be protected 

from the birds, for they find them a pleasant change from the 
normal diet The lower part of the house should be insulated 
with hardboard or the lining covered with asbestos or metal 
sheets 

The effectiveness of insulation in building construction is 
usually expressed in its C/ value, which is the measure of loss of 
Bntish thermal units (B T U ) per sq ft per hour per ° F 
Thus the lower the U or thermal transmittances value, the 
higher the insulation property 
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Insulation value is also expressed in terms of thermal con- 
ductivity (A:) ivhich is defined as the quantity of heat (B T U s) 
passing through i m thickness of the material per sq ft per 
hour per 1° F difierence between the faces 
Thermal transmittance (t/) is not related to the thickness of 
the material, it refers to heat transmitted between the two 
sides of the construction, whereas thermal conductmty refers 
to heat transmitted through material 1 m thick 

At present the U value is most frequently employed as a 
measure of insulation property The following table shows the 
U value of a number of matenals m common use Data ha\c 
been derived from a number of sources and show approximate 
values 

Table 45 

Insulation Value of Building Afalenals 

tVtatenal I U \-aluc 

4I in bricl.\^orlc 
g in bncic\''Ork 
ti in brickwork cavity 
It in brickwork cavity Tilled vvitli wool 
Corrugatetl iron 
/Vsbestos-cemeni 
Aluminium sliccti 

4 in concrete 
Single gl-us 

Double gtau | in cavity 
1 in timber (lloors) 

5 m timber covered roofing felt 
Comigited asbestos-cement slieets l»n«l wifb 

1 in fibrcboard 

2 in straw slabv 
> in wood wool slabs 
i in expanded polyvt>‘renc { Poron ) 

I m cxpandeil p< Ivstjrenc 
I in (ibreglavs 
VsbcstoUix lining 
I in gypsum plaster Imanl 
btsalation foil surface dov -nwirdi 

I in T ^ G lioarding c< verni fell Imct! S valatun f i| jurfare 
downvtartb 

Double sVin alumini im sheets mlcrl netl witli i m I d reglaw 


Houses of conventional timber construetjon wttlioui msula 
tion have a U value in ihc region ofoC With simple insula- 
tion It can be improv cd to o 3, which is s uisf icior> for lav ing 
stock but for broiler production houses sliould have a [/ value 
of 0 2-0 1 
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In some houses aluminium-foil-faced paper is used both for 
insulation purposes and as a moisture seal. 

Many insulation boards, including plaster boards, have 
aluminium foil on one surface only. They should be fixed 
with the foiled face towards the roof and walls and the joints 
covered with a suitable adhesive tape, the under-surface being 
painted ^vith aluminium. 



Photo J lUSonkty (r Son, Lli , Barking Eisex 

FIG. 204A. A DEEP-LITTER HOUSE WITH ROOF AND WALLS LINED 

WITH SISALATION REFI-ECTIVE (tHERHAl) INSULATION 


A plastic-faced plaster board Paramount is now avaii- 
able with aluminium foil on the reverse side. Finished in 
white, this board reflects the light and is easily cleaned with 
water containing a mild detergent. 

Sisalkraft reinforced waterproof building paper bonded on 
one or both faces with a foil ofbumished aluminium also serves 
the dual purpose of insulation and vapour barrier. This pro- 
duct, known as Sisalation Reflective (Thermal) Insulation, is 
easily fixed to timber framework by means of light wood battens 
nailed at 12-in. intervals. 
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Expanded polystyrene (“Poron”) is a comparatively neu 
matcrnl for poultry-house insulation, but in recent years it Ins 
been used on an increasing scale It is a closed cell ngid pro- 
duct having only about one-tenth the weight of cork 

Snow white m appearance, ** Poron ” insulation provides a 
highly reflective suriace Supplied in sheets of various size and 
thickness, it is readily cut and can be fixed with mils or adlic- 
sivcs 

“Poron” can be painted with a water-bound emulsion 
paint or PVA Emulsion, and provaded a special pnmer and 
scaler is used, certain oil-bound or synthetic paints can then be 
applied “ Poron ” can be supplied cement rendered or 
plastered or with a variety of finishes, including roofing felt 
Asbestos composition boards of certain kinds provide high 
insulation value combined with hygienic attractive surfaces 
Among them “ Asbestoluv ” is a general purpose board 
which IS free from the ngidity normally associated with cement- 
bonded sheets, It Will not promote mould growth and is com- 
pletely fire safe 

“ Eibrcglass ” is a flexible bonded mat of long, fine glass 
fibres It IS perhaps the most commonly used product for 
lining cavity walls and roofs Many modern broiler, battery 
and deep-htter houses have Fibreglass between the walls and 
interior lining and between ceiling and roof It is rot-proof, 
non-hydroscopic and is an effective deterrent to vermin 

Probably the simplest method of insulating the roofof existing 
buildings IS to fit wire netting at caves level and lay building 
paper over the wire and then Fibreglass on top of the paper. 
But It is wiser to Invc insulation of this or any other material 
following the line of the roof, since this ensures more tfllcicnt 
ventilation in houses not equipped with fan extraction 

can be bonded or stxpted to Itntn^ boxcck for roof 

and walls 

There arc many other insulation materials available, and 
new types arc being marketed from time to time 
Housing on Free Range. For free-range work, poultry- 
houses must he comparatively small ami readily portable In 
no circumstances should houses occupying permanent utes he 
uscfl, for It IS extremely ihflicull to keep the land in the imme- 
diate V icinity clean Birds arc not great foragers , they do not 
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go far from their houses. They concentrate on the ground 
^vithin about 10 yards of the house, while neglecting that farther 
afield. In order to ensure that the land be fully utilized, 
portable houses must be employed. 

There are two types of liouse in common use : the small solid- 
floor house usually mounted on wheels, and the slatted-floor 
house mounted on wheels or skids. 

For both types skids are preferable, for although a house 
on wheels is more easily moved over hard ground than one on 
skids, on soft ground the reverse is true. Houses on wheels 
frequently sink into the ground up to the axles in wet 
weather unless lengths of stout boarding are placed under 
them. 

Of the two types, the house on skids is the most satisfactory. 
Small houses so mounted can be moved by the staff, while 
the farm horse or tractor should be called in to deal with the 
larger houses. 

Portable Solid-foor House. The portable solid-floor house 
often referred to as the “ farmer’s poultry house ”, and at one 
time largely displaced by the slatted-floor house is now rapidly 
regaining its popularity. It provides greater protection than 
the slatted-floor house, and is therefore favoured for the more 
exposed farms, particularly in the Northern counties. 

Unlike the slatted-floor house it may be used without altera- 
tion for all classes of stock — chicks, growers, layers and breeders. 
In inclement weather chicks may be kept in total confinement 
in these houses, at least for short periods— a very appreciable 
advantage in the British climate — and other stock are able to 
keep themselves occupied without going outside, a particularly 
important point when snow lies on the ground. 

These houses, in common >vith others, are not standardized 
in size or design. They may vary from, say, 6 X 4 ft- to 8 x 12 
ft. or even larger, and they may have lean-to or full-span roofs. 

A house 6x8 ft., efficiently ventilated, will accommodate 
about thirty.five adult birds if adequate perch space is avail- 
able or up to forty-eight if fitted with a slatted roost; for these 
houses are little more than places in which the birds roost and 
lay. Hence they may be comparatively heavily stocked. 

The lean-to roof is not recommended except for very small 
houses. Houses having lean-to roofs are difficult to ventilate. 
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they are not so convenient for the attendant, they are Jess rigid 

and arc more liable to be blo^vn over. 

Full-span roofs have now become almost the standard type 
for the larger and the majority of the smaller houses in common 
use to-day. 

A modern solid floor portable house is shown in Fig. 205. 
This house is 9 ft. X 7 ft., 4 ft. 6 in. to the eaves, 6 ft. 6 in. to 
ridge. It is a combination of a slatted floor and semi-intensive 
house. The birds roost on a raised slatted platform mounted 



I K iliUiam Ltd 


no. 205. — ^TYPE OP PORTABLE 
HOUSE SUITAOLE FOR HOUSfNO 
ON FREE RANGE 

over droppings boards, leaving the entire area of the solid floor 
free from obstruction. 

The nests are placed at a lower level than the slats, thus 
obviating the need for closing the nests at night. There are 
floor-lights at the back, and controlled ventilation between 
slats and droppings boards. For easy cleaning the droppings 
boards slide out from the back. If desired, the slats and 
droppings boards may be placed near the floor for training 
growing stock to go upstairs to bed. 

Slalted-fioor Houses. The slatted-floor house is still very 
popular, largely because the cost of housing is low and the 
ventilation in a well-designed house so efficient that the birds 
usually remain in good health. 

This type of house is primarily intended for free-range work, 
although on countless farms it is used for birds confined to 
grass runs. It should, however, be pointed out that as the 
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house simply provides roosting and laying quarters, it should 
not be employed where large runs cannot be provided. Good 
range is essential for the success of this system of housing. If 
used with runs, alternate runs should be provided, each having 
an area equivalent to not less than ro sq. yd. per bird, or a 
total of 20 sq. yd. per bird for the two runs. Even so, it is 
desirable to move the houses when the ground shows signs 
of wear. 

On some farms slatted-floor houses have been converted into 
static units for growing and/or laying stock by attaching wire or 



rhrta Ptf^vrik fnJuUttet C4i’fJ>nJf 
no. 207 — Tire SLATTEO-FLOOR JIOUSC 


slatted-noor verandas to them. Grouped together near the 
farm buildings, they s.avc much labour. 

A com cnient size for a house of this type is G X 8 ft., height 
from slats to caves 3 ft., from shts to ridge 5 ft. 'Hie nests arc 
built in on the " outside ” principle, so that they do not o\ cr- 
hang the floor, and there is usually a row of nests on citlicr side 
of the house with an attendant’s door at one end and “ pop- 
hole ” at the other. 

Removable food-troughs arc placed under the nests. Some 
models have a built-in water-trough. Nests, food and water 
arc accessible from outside the house. 

Ill front of the nests alighting-lioards arc providcsl. 'Hicsc 
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consist of two or three f X 2-in. laths attached to suitable sup- 
ports, hinged to fold over the nests to pi event the birds roosting 
in them at night. A broody coop may be built in, either on the 
outside of the house or inside at some convenient point. 

There is a wide difference in constructional details of this kind, 
and opinions with regard to (he most efficient lay-out are divided . 

Lighting may be provided by windows in the end opposite 
the attendant’s door or in the roof. Roof-lighting has received 
much support among poultry-men, -and deservedly so, for it 
ensures more uniform distribution of light, and consequently 
absence of heavy shadows. 

In slatted-floor houses this type of lighting is particularly 
Suitable, because the better distribution of light encourages the 
birds to spread out evenly over the floor instead of congregating 
in groups, as they will do if they cannot sec very well when 
going to roost. 

In a house 6 X 8 ft. or thereabouts one roof-light i8 X 18 in., 
fixed immediately below the ridge-cap, will be adequate. 

Slats are usually i in. wide at the top, r in. deep chamfered 
to I in. wide at the bottom or i J in. x 1 J in., again chamfered 
towards the bottom. Chamfering prevents, or largely prevents, 
droppings adhering to the sides of the slats and eventually 
clogging them. 

Slats should be about i-ij in. apart. Some houses are 
fitted with 2-in. X i-in. sl^ts (2 in. side horizontal) in. apart. 

Slatted floors must be supported adequately. They are 
Usually built in two sections for ease of removal. 

Wire floors are becoming increasingly common. They arc 
usually of 3-in. x i-in. mesh welded ^vire. Wire keeps cleaner 
than slats. 

But whether slatted or wire floors are fitted, the general 
construction follows a common plan. 

Ventilation is of the utmost importance in slatted-floor 
houses. It is often regarded as ideal. It should be so, but 
owing to faulty construction it may be far from ideal. In 
some houses the birds are exposed to draughts, in others circula- 
tion of air is so sluggish that the atmosphere becomes stuffy 
shortly after they have settled do\vn for the night. 

Two principles should be applied. First, with regard to 
floor ventilation, the sides of the house should extend 6 in. 
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below the level of the slats. Tliis will have the effect of bafHing 
the ventilation at this point, thus preventing the air blowing 
directly through the slats. 

Droppings boards should be placed not less than 9 in. below 
the slatted floor, leaving a clearance of at least 3 in. on each of 
the four sides. TIic space between the sides of the house and 
the droppings boards should not be dosed even in severe 
weather, therefore flaps should not be fitted. 

The second point concerns the ridge ventilation. Here 
air should be extracted and there should be no possibility of 
down-draught. 

In slattcd-floor houses the birds roost on the slats. It is 
unnecessary to provide perches, although some poultry-men 
fit them, contending that the birds arc more comfortable. 

There is no evidence to show that perches serve any useful 
purpose in this type of house, or that the birds arc hc.ihhicr or 
lay better because of tlicm. 

Whereas in the solid*floor portable house it is usual to allow 
about ij sq. ft, of floor-space per bird, in slattcd-floor houses 
half this area is sufficient. 

A slatted floor 6 X 8 ft. will tlius accommodate some sixty- 
five to seventy birds. Tlic houses arc made in many sizes, 
down to the 6 x 3 ft. layers* ark. 

Where this type of housing is employed, food .and water 
should be provided in the runs, the object being to cncoumge 
the birds to spend as mucli time as possible outside. To assist 
in ensuring full use of the land, the position of the food-troughs 
should be changed at frequent intervals. If the birds arc fed 
always in the same spot, the ground at this point has undue 
wear at the expense of other parts of the run. 'flial is had 
management. 

Semi-intensive Housing. In tlicscmi-intcmjveliousc afxiul 
2-2I sq. ft. of floor-space sliould be provided per bird. This is 
sufficient, because the birds arc confined to the house only 
during bad weather. 

The simplest type of house to build is one having .a lean-to 
roof, but tliis type is not ideal, because it is more difficult to 
ventilate and is not so rigid as a full- or ll»rrc-<pi.arfer-.sp.in roof. 
Tlic full-span roof is by far llic most clficicnt, and s!ioul<! be 
adopted wherever possible. 
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A house 12 ft wide and 20 ft long will ho’d about one hun- 
dred birds, one 12 X 12 ft up to sixty bird Houses of these 
dimensions are convenient for commercial purpose^ 

Larger houses may be used, but it is then desirable to divide 
them into sections, each section containing not more than 
about 250 birds 

When large flocks are kept semi intensively, it is difficult to 
keep the runs in good condition 
There is a great variety of fronts suitable for houses for the 
scmi intensive system 

A simple design for a house having a lean to roof 7 ft high 
in front sloping to 5 ft at the back, is as follows The first 
3 ft from the floor are boarded, and above are fitted windows 
3 ft deep, these running in grooves and sliding down over the 
boarded section when required, thus leaving the upper part 
open The shutters are held up by chains, and are adjustable 
by looping in hooks m the framing of the house front under 
the roof The upper part is covered with i in mesh ware 
netting Above the window opening there is a space of about 
6 in for ventilation It is covered with wire netting, and pro 
tccted by a hood to prevent rain dnving in 
Another very simple type of front is one in which the w mdows 
slide horizontally This means that rather more than half 
the upper part of the front is boarded up, since the framework 
of the windows must overlap the boarded part to make the 
house weatherproof 

The droppings boards should be placed at the back of the 
house, 2 ft from the floor, with the perches 6 m above them 
Behind and beneath tlic droppings boards and 6-12 in 
from the floor, 2 X i ft floor lights should be fitted One 
light for each 10 or 12 ft run of the house will be sufficient 
rhese lights should not be fixed, but should open inwards 
and downwards into hoppers This will provide additional 
ventilation, indeed, these Iiglits should not be dosed day or 
night unless cold wind is dnnng on them 

Venlilation A steady flow of fresh air entering tlic house 
beneath the droppings boards is of the greatest value, since it 
will prevent the accumulation of foul air about the perches 
But adjustable floor lights will provide ample air intake, 
there IS no need to have other inlets at this point 
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Inimediately beneath the rear caves a space of i in. should 
be provided for ventilation, or a series of idn.-diameter holes 
should be drilled at this point. This ventilation should extend 
the full length of the house, and should be well baffled by a 
4 -in.-widc board fixed vertically outside the house i in. from 
the back. 

Although the lean-to roof is simple to construct, the full- 
span roof is preferable, for the reasons already stated. In 
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FIG. 208 , — A DOUniX nREEDISC-IIOUSE 


Afi cxcellen* tj'pc of houio for breeding purposes prondmg ample flcior ipace. 

Note die lo»er shuttm ivhich open oniwarUt and aownwardi 

bouses having this type of roof the ventilation is arranged on 
difTeccaC Uncs^ drjm rA’af of (he feirr-fo. 

Ventilation at the rear eaves is unnccessar>’, and in fact un- 
desirable. Hopper-type windows in the front with floor lights 
in the back under the droppings boards can be relied upon to 
ensure an abundance of fresh air entering houses of this type, 
although there is no valid objection to providing front caves 
ventilation, provided it is b.afllcd. 

Ridge Ncntilation can be by open ridge with Iiorirontal cap 
or by a well-designed cowl. 

In many scmi-intcnsivc houses nest boxes arc placed along 
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the front under the windows, the top of the ne^t? sloping up\\ ards 
from front to rear and fitting under tfje svindow framing. 
Where the nests arc so arranged small floor lights under them 
will avoid those dark spots that encourage floor laying. 

Nests, which should be raised at least 18 in. from the floor, 
arc frequently fitted on one side of the house, prefciafaly on the 
side of the attendant’s door. This will save a little time in egg 
collection. 

The perches should be 2 X 2-in. battens, with the top 
comers slightly rounded. They should be placed 15 in. apart 
(from centre to centre) ; the rear perch should be 10 in. from 
the back of the house, the droppings boards extending for a 
similar distance beyond the front perch. 



FIG. 209. THE OPEN-FRONTED T^PE OF HOUSE SUITABLE 

FOR SHELTERED SITUATIONS 


The water-trough housing may be built under the drop- 
pings boards. It may then be filled without carrying water 
into the house. In large houses the cost of laying on water 
from a main supply is fully justified. The water in the troughs 
may then be controlled by ball-tap or other device. This will 
result in a great saving of labour, so much so that it usually 
represents a very high return on the capital cost of a main 
supply. 

If this system of watering cannot be adopted, a simple 
alternative consists of what may be described as a slatted 
table; that is to say, a stout framing 18 in. high, the top 
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having i-in.«squarc slats fixed i in, apart- In the centre 
there should be a hole in which the ordinary s-gall. bucket 
can stand. 

The feeding-troughs arc usually placed along the ends of the 
house or in the centre of the floor, but whether at the end or 
in the centre they should be raised i8 in. from the floor, with 



I W<> Tks»iif<T /Irm O/ . > Mki 


FIO 210 — A UODFR.N TV'IT OF AUTOJJATIU IIRISK- 
ISO FOUNTAI'I IS USI IN AN l\TFNSI\L ItOLSF 
\\ ater isgravU) fcdf«»ma»u|>pl) laiik\«ith balUtan comrol 
A pipe u connccifd to the thinker toenrr) ofTipilled water 

of course suitable pcrclics in front of them to enable the birds 
to feed in comfort. 

Ncst-bo\cs, food-troughs, perches and droppings boarrls 
should be easily rcmotablc co f.iciliMtc cleaning. 

In all except exposed situations the open-fronted house \slth 
a deep liood to keep out druing rain is entirely s.Uisracior>' for 
the scmi*Jntcnsi\c s)slcm. 

A house with a front of this ijpc should liave a full-span roof. 
This IS not essential, but most desirable. 'Phe front should 
be boardctl-up some 2 ft. from the floor, the remainder of the 
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front being open ^Vlre netting (i m mesh; should co\er 
the front from the outer edge of the hood to the top of the 
boarded up pirt, also \erlic'illy from the top framing to the 
boarded up part 

Since the front is permanently open, no other \entiJation is 
required, on the contrary, rear ventilation would create a 
tlirough draught Additional ventilation is obtained by open 
mg the floor lights under the perches at the back of the house 
These houses provide excellent conditions for the stock As 
there is no rear opening, even during gales the air in the house 
acts as a cusliion, thus preventing draughts 
The design of the front prevents ram dm mg m at least to 
a serious extent, but snow may be troublesome To prevent 
this, arrangements should be made to fit canvas screens to 
the front In practice they arc rarely needed, but they should 
be available This type of house is very suitable for use with 
a yard system 

Deep-litter (Intensive) Houses The deep litter system 
IS merely a development of the intensive system, the former 
enables the poultrymen to exploit more fully the advantages of 
the intensive system The only fundamental difference be 
tween the two systems as the terms intensive and deep litter 
are popularly understood — is that for the intensive system the 
houses are so designed to admit direct light, whereas for the 
deep htter system no direct bght is normally provided the 
birds being dependent on dietary sources of vitamin D3 

Intensive houses with two or three rows of shutters to give 
an almost completely open front are no longer favoured They 
have been replaced by deep litter houses vvluch admit far less 
light, httle or none being direct, many of which are lined 
wholly or in part to ensure more constant environment 

Some houses now employed for the deep litter system are 
windowless They are fully insulated and equipped with 
power ventilation, all ventilators being constructed to exclude 
daylight 

In these houses light patterns are foIIov\ed to ensure maximum 
egg production irrespective of the season 

Manufacturers have given much thought to the design and 
construction of houses suitable for the deep litter system 
Necessarily they are expensive compared v\ath the cost of 
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adapting farm buildings, and if the latter arc available their 
suitability for t!ic purpose should be considered before capital 
is invested in specially built houses. 

New permanent dcep-liltcr houses may be built of wood, 
concrete, breeze or foam-slag blocks, brick or asbestos-cement 
sheets. Timber is most widely used. The houses are usually 
of one storey. 
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FIO. 211. — WINDOWLESS INTENSIVE BREEDINO HOUSE, I57 FT. X 33 
FT. AT THE NATIONAL INSTITOTE OF POULTRY HUSBANDRY, 
Ni:>VPORT, SHROPSHIRE 

Makers’ prices do not include the floor, because this is usually 
of earth or concrete; nor do prices include foundations, 
erection, laying-on water and electricity unless specially 
quoted. The point is mentioned because this expenditure 
may be overlooked in estimating capital cost. 

When specially built houses are erected they may be from 
1S-4S ft. AVide; houses 1^-24 ft. wde arc probabVy Ihe most 
popular numerically, but at present the general tendency is 
towards wader houses of 32-40 ft. or thereabouts. 

Wider houses are rather cheaper per unit of floor area than 
narrow ones; they also permit of a more labour-saving lay-out 
than those long, narrow houses so long regarded as ideal for 
large flock units. 

The house should stand on concrete or brick footings ivith 
supporting walls built up to about 18 in. above ground level. 
The walls should have a damp couree, and the floor, of earth 



Pfiolo: .Sealii Products [Cheltenham) Ltd. 
FIG. 212 . — A 30-FT. X 32-FT. 500-BIRD LAYING UNIT 
Tliis house has a double-skin aluminium roof and is lined throughout xvith 
Fibreglass and aluminium sheets. It is equipped with fan v-cntilalion. 

or concrete, should be constructed as already suggested in this 
chapter. 

The larger dccp-litter houses should liave a wide door or a 
pair of doors, preferably of the sliding type (suspended by a 
track) in one or both ends. Tlierc should be provision for 
access by tractor to speed up the work of removing the Jitter. 
The doorway" should have a concrete ramp. 
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rjo. 213. — INTF.RIOR or THE HOUSE SHOWN IN FJO. -12 
Droppingi pit .trra, 35 ft. X Q ft., i* cm-rrrd with sUti. 1 «d)C fm!rr» an< auio- 
tuatic water troughs are moimtrtl ostr ihcsJais. 


)00 


Modern Poultry Husbandry 



FIC 214 — DEEP-UTTER HOUSE 


PouItry>houses and Appliances 6oi 

Dcep-litter houses should not be more than 5 ft. high at 
eaves. Since they are mounted on walling, this tvill give 
ample head-room allowing for the usual depth of litter. 

Windows may be of the vertical sliding type or the hopper 
type. The latter are the most popular, since there is no danger 
of rain driving in during an unexpected storm. Louvre-type 
tsindows are used in some houses, i.e., sections of some of the 
tvindows are built on the principle of the Venetian blind. They 
are, of course, adjustable. 

If deep-Utter houses are not completely lined with insulating 
material it will be found advantageous to line the roof, the - 
greatest source of heat loss in winter and heat gain in summer. 

Lay-out of Deep-litter Houses. The lay-out of deep-litter 
houses should be planned to save labour. Feed-troughs and 
nest-boxes should be placed in line, and perches should be so 
arranged that they do not entail a detour when attending to 
the birds. Every endeavour should be made to save un- 
necessary steps. 

Water-troughs. Water should be laid on from the main or 
bulk-supply tank if main water is not available. Automatic 
water-troughs with ball tap, ball valve or other method 'of 
control are essential. Without an automatic supply, ^vatcring 
will prove extremely costly in labour. 

Where a number of drinking-troughs are installed they may 
be fixed at precisely the same level ; water can then be supplied 
from a common tank at the same level as the troughs, the tank 
being fitted with a ball tap. 

In common with other fittings, drinking-troughs should be 
raised i ft. to i ft. 6 in. from the litter. Many troughs are 
readily adjustable for height; some are of the hanging type, 
being suspended by rope from the roof ties. 

At one time it was desirable to have ball-tap and other types 
of drinking troughs with automatic control mounted over a 
wire or slatted frame with drainage below as a precaution 
against flooding. 

With modern troughs of improved design, this is not neces- 
sary, since they are very reliable. Early teething troubles have 
been overcome. 

In the smaller deep-litter houses the position of the drinker 
is not of major importance, provided it is easily accessible to 




Plut« tv Uaitam Ui , £^>i;/<y Jl/itt, 

FIG. 215. — AN INTENSIVE BREEDING HOUSE WITH 3-IN. X 1-lN. 
“ WELDMESir ” WIRE FLOOR, BUILT-IN MASH TROUGHS AND TRAP- 


NESTS 

The house, J5j ft x 33 ft , is divided inlo peas each 14 ft. square 


the birds. In large houses drinkers should not be more than 
about 40 ft- apart. 

Ample drinlung-spacc should be provided. The allowances 
recommended on p. 345 arc generous. 

In insulated houses with the normal complement of birds 
there is little danger of the water freezing in the troughs p but 
should the houses be cold, it is advisable to take steps to keep 
the chill off the water during a spell of severe ueather. This 
can be accomplished with small paraffin stoves or electric 
immersion heaters. Individual drinkers or the supply tank to 
the house may be heated. 

Water-pipes leading into the houses should be lagged at all 
exposed points. It is also wise to lag tank overflow pipes. 

Perches. Portable perches are commonly used. The type 
shown in Fig. 236 is satisfactory, although a series of perches 
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no 2t6 — A MODERN INTENSIVE BREEWNO HOUSE 
T}iti IS a section of a 340«fc X 34 ft house having four row's of pens with 
liiiered floors and two 5 ft wide passages Each pen 8 ft x 6 ft for fourteen 
fifteen birds is filled with four nests with prottsion for trap nest fronts if required 
Eggs are collected from tlie passage Adjacent pms share a 5 ft long food trough 
sthich pulU out into the passage for filling The gravii) feed drinking lio% I 
jers-es two pens 


mounted on a honzontal frame is more popuhr The latter 
iisuallj have from four to six perches from 5 to 10 ft long 
Vtr> frcqucntl) pcrclics atlichcd to the feeding troughs 
provide sulticicnl perch space 

If lhc.littcr IS “ VNorkmg ** propcrl> u will absorb the night 
droppings, and the area under the perches will not resemble a 
manure dump Litter under the perches should be distributed 
from time to lime in other parts of the house, or the perches 
should bt, moved occasiomlK during the winter months 

In some distncts and in some houses, however, droppings 
under the pcrclics art not broken down Tlicj accumulate in 
a sodden m'vss 

In these circumstances droppings pus srt recommended 
llicv mav be limit against the back of the house as suggested 
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iio. 217 — ij\\-ot’T or nrrp-jjTTJit «oL**i:s 

A'O pUfM commonly in commcm*! pfwlwtf'm prm «*<• fi'r 

titr rf ■ tractor for tmKo'al «f litnr ar«l dwppmRX at ihr m<l of tlic R^- 

mmaWf panel* arc prrfrraMc to alidmc d<".>r» f *1 mtranrm rtt^iiirr^l r»nl> clurirc 
clraninR cpo-ationt T};r *rr ch«M,*>rr */k| air »raJ«l 

for strau'>nrd5. In «7njc houses ihry arr .irmn^irtl a]«ng thr 
centre, the ends of the pits consutint; of rruinsTtble sections to 
pemut the nt.intirc to hr rrmosrd stiili n trctct/>r lilt at the end 
of the season. 

Slatted or ssire roosts ina> I>e wsetj instead of |>erc)jcj. ll>ry 
sa\e space, Iiecausc alsout I sq. ft. ofshiiletJ roost area per hinJ 
\siH be ndetpiatc. 

In modem practice, hosscser, most area is imich enlircctl 
m pros.ide space for feethrt^ and »»aterini;. It m.iv nunpnse 
approxtmateb onc-thinl of the floor arra, tJjr shlird {or ssitr' 
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section being in the centre of the house, with littered sections 
on each side. 

Ratio of slatted: littered floor areas is by no means standar- 
dized. The greater the proportion of slatted floor, the greater 
can be the density of bird population — down to about i sq. ft. 
per bird for houses entirely wthout a littered section. 

In some houses droppings are removed from the pits by 



rMii StaU Pn^ltcti (CA/Z.r»<Lin). Ul 


no. 218. — A 6,000-BIRD LAYING FLOCK IV A FULLY INSULATFD, 
WINDOWLEKS HOUSE WITH CONTROLLED LICIITINO, AUTOMATIC 
FEEDING, W'ATERINO AND ITT CLEANING 

mechanical scrapers with reciprocal action. The droppings 
arc removed at frequent intcr\'als. 

Ftfd-trougfis. Ifhouscs arc not equipped with slatted or \\irc 
floor sections for roosting and feeding, feed-troughs should run 
parallel to tlic perches. In dccp-Iittcr houses they arc usuallj 
supported about 1 ft. 6 in.-2 ft. from the floor, but they may 
be suspended at this height from the roof— a common practice 
in 5 tra\\'>ards. 

Hanging-tuhe feeders (about 35 lb. capacity) arc suitable for 
dccp-littcr liouscs. 1 licy arc used on man) firms. 
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section being in the centre of the house, ;vith littered sections 
on each side. 

Ratio of slatted: littered floor areas is by no means standar- 
dized. The greater the proportion of slatted floor, the greater 
can be the density of bird population — down to about 1 sq. ft. 
per bird for houses entirely without a littered section. 

In some houses droppings are removed from the pits by 



PMa{a Nfala ProtiKli {Chellenkem), UJ 
FIG. 218. — A 6,000-DIRD I^AYINO FLOCK IN A FULLY INSULATED, 
WINDOWLESS HOUSE WITH CONTROLLED LIGHTING, AUTOMATIC 
FEEDING, WATERING AND PIT CLEANING 

mechanical scrapers with reciprocal action. The droppings 
are removed at frequent intervals. ' ' 

Feed-troughs. If houses are not equipped with slatted or wire 
floor sections for roosting and feeding, feed-troughs should run 
parallel to the perches. In deep-litter houses they are usually 
supported about i ft. 6 in.-2 ft. from the floor, but they may 
be suspended at this height from the roof — a common practice 
in strawT^ards. 

Hanging-tube feeders (about 35 Ib. capacity) are suitable for 
dcep-littcr houses. They arc used on many farms. 
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Large houses frequently have a central passage with sections 
for laying stock on each side 

With this lay-out nest-boxes, food and water troughs can be 
built into the partitions forming the passage, thus saving much 
labour in carrying out the daily chores 
Nests, which can be of the roll- away type, are, of course, acces- 
sible for egg collection from the passage, as are the food troughs 
The latter may be of the largc-capacity hopper tyqie Nest sec- 
tions can be fitted into grooves over the hoppers and pushed for- 
ward, 1 e , away from the passage, for filling the hoppers 



J<(st-boxes Ncst-boxcs arc usuallyof the communal t>pc They 
should be placed along the side or across the end of the house, 
preferably m the latter position and near the attendant’s door 
On commcrcnl deep litter plants houses irc commonly 
built in pairs with a small room between the two houses Nests 
arc built into the end walls Ncsl-bo\cs InNc sluitlcrs at the 
back, hence tlic eggs arc collected from the central room, which 
IS also used as a subsidiar) food store The blocks of nests, m 
fact, provide tlic lower part of the end wall 

Some large-scale producers adopt what-is known as the 
“ H ” plan, t f ^ two pairs of houses arc built in parallel with a 
central connecting room 
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Each house may accommodate from 200 to 500 birds. The 
distance between the houses should not be less than 20 ft. to 
avoid undue obstruction of light. 

Broody Codps, Broody coops should be placed under, over or 
at die side of the range of nests to save walking time in dealing 
with the birds. 

Coops should be divided into four sections : birds found 
broody on Monday should be placed in section A, sections B, - 
G and D being used for each of the following days’ broodies 
respectively. On the fourth day, birds in section A are re- 
leased, and so the cycle continues. 

Incidence of broodincss is extremely variable. As a rule it 
is advisable to provide broody-coop accommodation for about 
10 per cent of the flock. 

Broody hens, however, respond equally well to hormone 
treatment, and on many farms this method is now preferred to 
the more laborious one of confining them to coops. Reference 
to the effect of certain hormone compounds on broodiness will 
be found on p. 359. 

Sun Balconies. In order to reduce the cost of housing or to 
make existing houses more suitable for intensive methods, sun 
balconies are frequently employed. 

A balcony consists of a wire- or slatted-floor extension to the 
front of the house, raised about 18 in. from the ground, with 
sides and top covered witli i-in. mesh netting. It is usually as 
wide, or almost as wide, as the house or section, and extends 
6 ft.-io ft. from the house-front. 

The balcony should be fitted with droppings boards or built 
over a concrete floor. Food-troughs should be fitted along the 
sides of the balcony, with a ^vatc^-t^ough at the end. Access 
to the balcony should be provided by a ^vire door in the top. 

It is desirable to fit wooden or hessian cloth shutters to the 
sides to provide protection against strong winds. If the 
shutters are hinged at the top framing of the balcony', shade can 
be provided in hot weather merely by folding the shutters over 
the \vire top. 

By the use of a balcony of suitable dimensions the number of 
birds housed may be increased by approximately one-third. 

Wire and Slatted Floor Houses. Confinement of laying 
stock to houses having tvirc or slatted floors has been practised 
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for a great many years. Usually the units comprised small 
flocks rarely exceeding about loo birds. 

In recent times this system of housing has been applied to 
large flocks. Some deep-litter houses have been equipped 
with this type of floor, while houses especially constructed for 
the purpose are now available. In some cases the houses are 
of concrete, or Lignacite blocks and/or brick. 



Pholo Xh* Bnluh Ftinfureed Conerile Enginetrtng Co , Lid , Stafford 


FIG 220 — MANY LAYING FLOCKS ARE NOW HOUSED ON WIRE FLOORS 
This Roor IS of " Weldmesh ” Floors are usually built in sections 2 ft 6 in - 
3 ft from the floor proper, which becomes a droppings pit 

Wire floors are preferable to slats, since they arc much cleaner 
and provide fewer hiding-places for insect pests. 

Wire of 12 gauge, g-in. X i-in. mesh is commonly employed. 
Floors are built in sections, but there is a wide diflerence of 
opinion with regard to dimensions of sections and other details 
of construction. Some favour 12 ft. x 6 ft. or even larger 
sections, while others prefer sections ofs ft. X 4 ft. or thereabouts. 

Larger sections may be of 4-in. x j^-in. framing Avith 
6-in X r^-m. bearers at about 3-ft. centres across the house; 
smaller sections may be of 3 in. x 2 in. supported by 
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6 in, X in. bearers. Frames are usually cross braced at 
about 3-ft. centres. 

Many floors are fitted tvith 2-in. X 2-in. perches at i8-in. 
centres laid on the wire, which may be supported by 5-in. x 
2-in. bearers. AVire is attached to the perches, which thus give 
additional support to the floors. 



Eggs are collected from the passage. Water troughs with \"at\e control stand 
on the wire floors 

Joists of 6 in. X in. at 3-ft. centres will span 12 ft. without 
intermediate support. 

^V^re or slatted floors should be fitted not Jess than 2 ft. 6 in., 
preferably 3 ft., from the floor proper, which may be of earth 
or concrete. 

This will provide ample space for manure voided during the 
year and ensure free circulation of air bclou' the wire or slatted 
floors at all times. Inlet ventilation under the floors is un- 
necessary', since the normal ventilation system w ill avoid pockets' 
of foul air. 

When adapting c.xisling houses the matter ofhead room at the 
caves should be considered. About 4 ft. should be regarded 
as minimum. 

General lay-out of these houses should be on the lines of 
deep-Htter houses, barge houses should have a central passage 
for egg collection and feeding. Roll-away nests arc essential. 
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Some units are equipped with mechanical feeders operating 
from a central food store. 

Since this system of housing permits stocking at the rate of 
I sq. ft. per bird, po^ver ventilation and efficient insulation are 
essential. Roof should be double skinned, with insulation 
material faeriveen the skins. Walls should also be insulated 
unless they are of block or brick construction. 

Power ventilation should be sufficient to provide up to about 
thirty-five changes per hour (sec p. 578). 

On some farms breeding stock is housed intensively on wre 
or slatted floors, either wholly on these floors or with a small 
littered section. Stock so housed give high fertility and 
hatchabifity, provided balanced breeders’ diets are fed. 

Fold Houses. Broad}y speaking, there are two types of 
folds : the apex type, favour^ by general farmers because it is ' 
not damaged by cattle, and the type that consists of a small, 
slatted-floor house with full-span roof. Both types are com- 
monly employed, but the former should be used where it is 
intended to graze the land with cattle and run poultry over it 
at the same time. , 

Folds are of variable size, housing from twelve to fifteen birds 
up to about fifty. For commercial use folds i6-ao ft. long, 5 ft. 
wide arc commonly employed. 

Larger units are also available comprising a slatted-floor 
house about 10 ft. x 8 ft. with separate run sections 10 ft. X 8 
ft., which are coupled together and with the house. With 
three run sections, eighty layers can be housed in these units, 
which are also suitable for breeding stock, including flock- 
mated pens. The units can be fitted with trap-nests. Smaller 
models following the same general plan arc also in use. 
MuUiple-secuon folds ate moved by tractor. 

Each fold is a self-contained unit. The roosting section has a 
slatted or sometimes a vrire floor, nest-boxes and a broody-coop. 
Food-troughs may be fitted to this section, although they are 
usually placed in the run. The end section may be partially 
or entirely boarded up to give protection in bad weather. 

The run is made of timber framing covered with i-in. mesh 
netting %vith an opening at a convenient point to enable the 
attendant to enter the fold when necessary. 

Drinking-water may be provided in troughs fitted in the 
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bottom framing in the side or end of the run, or by means of 
an ordinary 2-gal. bucket suspended by a chain from the top 
framing. This method is commonly used in the apex type of fold. 

The floor should be of i-in. chamfered [i.e., tapered) slats 
I in. apart, and should be easily removable. Woven wire mats 
(i-in. mesh) may be used. A floor of i-in.-mesh wire netting 
is not recommended because so many supports are required 
that it is difficult to keep the floor clean. Slatted floore are 
most commonly used. 

The nests should be placed along one side of the roosting 



section. They should be lower than the slatted floor. This 
will encourage the birds to roost on the slats, not in the nests. 
Also, the nests need not be divided. A continuous nest-box — 
i.e., one without partitions — ^is preferable; its construction is 
simple, it provides fewer cracks and crevices for the accumula- 
tion of dirt and fewer breeding-places for insect pests than the 
usual type of divided nest. 

Wire netting is recommended for the floor of the nest. One- 
inch-mesh netting supported at intervals makes an excellent 
floor. 

As a safeguard against cgg-«iting the upper part of the nest- 
front may be covered with he^ian cloth (sacking) or similar 
material. In some folds a screen (metal, wood or hardboard) 
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about 2 ft. shorter than the nests is fitted in front of tliem, 
access to the nests is thus obtained from each end. In others, 
nests fitted ^vith false floors are used to prevent this vice. 

Broody coops are usually built in the folds, and are of the 
familiar slattcd-floor construction. 

Moving Fold Units. Fold units of the apex type arc usually 
moved' laterally. Mowng is effected by a lever-and-sector 
arrangement, a pin in the lower part of the lever fitting into a 
socket in the vertical end supporting framework. But a strong 
man will do the job simply by placing a length of steel piping 



Photo' Poultry Pamir «nd Pather 
FIG. 225. — MULTIPLE-UNIT FOLDS 


Folds comprising lo.fc X 8 ft. houses wth lo^ft. x 8 ft. run sections These 
folds are being used sMth one run section per unit, but additional sections can be 
added The sections are coupled together with sufticient play between them to 
avoid damage ivhen mo\ed over uneven ground. Folds are moved by tractor. 

in the socket, lifting the end of the fold and carrying it over 
the width (5 ft.), repeating the procedure at the other end. 

For moving lengthwise, the folds are mounted on wheels 
between the roost and run sections, where a balance is more or 
less effected. With handles at the end of the run, the unit 
can be moved with comparative ease. 

Some folds arc moved with a carrier device consisting of a 
pair of wheels mounted on shafts rather wider than the fold. 
The shafts are placed under the axle fitted to the fold at about 
the point of balance, the operator obtaining leverage with the 
ends of the shafts extending beyond the fold. 

Large multiple-unit folds are mounted on skids, the end sec- 
tion having a loop of wire cable which engages a hook on the 
drawbar of the tractor. The hook is operated from the tractor. 

To withstand constant moving, folding units must be soundly 
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constructed. If not built on substantial lines with well-made 
joints they depreciate very rapidly and are in need of frequent 
repair. On the other hand, if too substantially built the units 
are cumbersome and difficult to move. Obviously a middle 
course should be adopted. 

Resin-bonded plywood is employed in the construction of a 
number of folds now on the market. 

This material is light, strong and the best grades are very 
durable, but the common commercial plywoods are quite 
unsuitable for outdoor use. 



/’Aote Slaiern Poultry Kteptft 
FIO 226 — FOR MOVING FOLDS LENCTHWISD WHEELS MOUNTED ON 
SHAFTS ARC COMMONLY- USED 


tVith the shads under the axte the Ibid is raised from the ground, the shahs 
being kept in position as shoivn Portable movjog Iiandles are used ai the 
ocher end of the fold 

High-quahty resin-bonded plywood is satisfactory if mounted 
on a firm framing. It will stand up to the wear and tear of 
everyday use Folds and brooders so constructed are easily 
moved, with or without the aid of a moving device. 

Battery-housing. While outdoor batteries have proved 
successful under suitable conditions, the vast majority of 
commercial plants are housed. The advantages of housing 
are obvious. It must not be assumed, however, that batteries 
will be a success if operated in draughty buildings or places not 
adequately ventilated 

The importance of ventilation in poultry-housing has already 
been stressed. In battery-housing it is paramount. It is 
no exaggeration to say that lack of ventilation — more rarely 
draught — has been responsible for more failures with this 
system than any other factor. 
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The general principles of ventilation have been discussed. 
In the battery-house it is essential that they should be fully 
applied. 

Inlet ventilation, which should be controlled, may be 
arranged quite close to the floor m batterj’ houses; m some 
houses air ducts are provided under the cage blocks. 

Special provision for air inlets at or near floor level is not 
usually essential, how'ever, because air entering through open 
windows A«ll normally prove suflicient. It will circulate 
throughout the cage blocks. 



FJuHq Vte HaUam, Lid , iMHgtiy iltll, Liollinghun 


nc. 227. A MODERN LAYING BATTERY HOUSE BUILT IN S-FT. SECTIONS 

WITH SLIDING WINDOWS, THE TOP FRAME OPENING OITTWARDS 
The house g6 ft long g ft to caves is equipped with four tier cages arranged in 
three parallel blocks and exterior bulk storage bin with chute leading into the 
house 

For commercial purposes batteries built in double blocks of 
three or four tiers are usually favoured. They may be placed 
at right angles to the front of the house or, more usually, 
parallel to it, with service passages on each side and between 
the blocks of cages. 

As a rule two blocks of cages arc placed down the length of 
the house. This means that three passages must be provided. 
The over-all width of cages plac^ back to back is approxi- 
mately 4 ft. and, since the service passages should be at least 
2 ft. 9 in. wide, the width of a house suitable for this lay-out 
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should not be less than 17 ft This should be regarded as the 

minimum, for there are feu things more annoying than i\ork- 

ing in cramped surroundings It does not encourage c/fici- 

ency 

A minimum width of 1 7 ft relates, howcv cr, to batteries with 
static feeding With battenes of the cafeteria or travelling 
hopper type houses r8 ft wide are necessary for two blocks of 
cages, 24. ft wide for three blocks placed parallel to tlic length 
of the building 

Cages in three tiers are about 6 ft lugh overall, in lour tiers 
about 8 ft , therefore the house should not be less than 6 ft 
6 in or 8 ft 6 in high respectively at caves, with a i a roof 
pitch An abundance of “ top air * is essential 

The width — I#, distance from side to side of the cage — is 
usually 14-15 in for single birds This may be regarded as 
the ” standard’ width, but cages as narrow as to in arc 
available for smaller breeds and crosses, while two bird cigrs 
arc usually 17-18 in wide Two bird cages of this widtli will 
liousc three or four birds 

Assuming the standard 15 m cage in three double (back to- 
back) tiers is used and there arc two blocks of cages in the 
house, every 15 in run of caging will comprise twelve cages 

In calculating tlic length of house required for a giv cn number 
of cages, however, allowance must be made for passages across 
each end of the house and bctv%ccn the blocks of cages More- 
over, automatic cleaning and watenng devices may increase 
the length of housing required Manufacturer s advacc should 
be sought on this point 

On some of the larger plants, cspcciallv those v\ilh mcchan- 
i 7 cd batteries, the blocks of cages arc arranged across the liousc 
insteiii of p^nVel So its /rwg’tb 

House fronts The battery house sliould be dcsigncil to 
admit ample light It should, in fact, be ” double frontcvl ” — 
that is to say , the front and back of the liousc should be sunihrlv 
constructed 

A practical and simple plan consists oflioanhng up (he fint 
3 ft from the floor, fitting above tins a row of j^lazcd shuiierv 
(2 fi high) to open outwanls and tlownwanh and al>ovc tlicsc 
a row of 12 in hopper lights 

Another simple design consists of shdiiig shiiircn aJxavc the 
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boarded-up part, about 4 ft. wide and 3 ft. 6 in. hlgli, covering, 
3 ft* 6 in. X 3 ft. open sections of the front. 

In some houses there are two, or perhaps three, row's of 
shutters. The only practical olyection to a multiplicity of 
shutters is that additional work is entailed in opening and 
closing them. This may well represent a considerable sum in 
the course of ttvelve months on a lai^e plant. 

Coupling shutters would solve this problem. All shutters on 
one side of the house could then be adjusted with one lever or 
winding gear. This principle is widely adopted in green- 
houses ; it has been singularly neglected in poultry houses. 

Roof. Insulation of the battery-house roof is advised. It 
mil prevent extremes of temperature in mnter and summer. 
Frost in the battery-house can cause much damage and loss of 
time, especially when the batteries are mechanized. Insula- 
tion is cheaper than artificial heating, although the latter may 
be necessary in very se%ere weather. 

Insulation mil assist in keeping the house cool in summer, 
and mil thus help to maintain egg production during heat- 
wave conditions, when output tends to fall, at times severely. 

Roof-lighting. Roof-lights are strongly recommended in 
laying battery-houses. Two lights about 2 ft. 6 in. x i ft. 410., 
placed on either side of the ridge in each lo-ft. section of the 
house, will provide adequate lighting. The length of the light 
should run from ridge towards the eaves, the top end being fitted 
beneath the ridge cap. These lights need not be made to open, 
but those facing the sun should be screened in hot weather. 
Birds in the top ro^v of cages exposed to direct rays of the sun 
through roof lights suffer severely in hot weather; they may 
collapse from heat stroke unless shade is provided. 

Sliding doors swftioienUy wide to take a barrow or the farm’s 
hand-truck should be fitted at each end of the house. 

Windowless battery houses are now available which provide 
controlled environment. Many houses of conventional design 
have been adapted for this purpose, the w'indows being boarded- 
up and fan ventilation installed. 

Batteiy-house Floors. ' Considerable difference of opinion 
exists regarding the most suitable floor for batter^’-houses — 
concrete or wood. 

Concrete is cheap, rat-proof (if well made), sanitary, non- 
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began operations and the modern broiler house designed to 
provide ideal conditions 

Broiler houses vary in width, but are usually between 30 and 
50 ft , from 37 to 42 ft being most common 

Length, of course, is related to broiler output Broiler 
houses are usually stocked at the rate of f-i sq ft per bird, the 
birds being marketed when about seventy days old 

Long-range broiler houses are usually divided into sections, 



rMctv PtmUry Firmer anj racier 


FIG 229 — A FOOD TROLLEY MOUNTED ON 
OVERHEAD TRACK IS RFOARDED AS 
STANDARD FQUIPMENT MANY 

BROILER PRODUCERS 

T1 IS trolley is bring filled from a bulk jinrage 1 in 
ss iih av grr food conrcj'or 




620 Modern Poultry Husbandry 

each housing from 2,500 to 5,000 birds. The smaller unit is 

generally preferred. 

All modern broiler houses are fully insulated, having a U 
value from o 2 to about o 1. Tliey are equipped ^vith pouer 
ventilation, usually coupled to thermostats and time si\ itches. 
Ventilation should provide about 6-8 cu. ft. air per bird per 
minute during the finishing stage, but about i cu ft. per minute 
ill be adequate for baby chicks (see p. 578) . 

Broiler-house walls may be of ii-in. cavity bnck (with the 
cavit) sealed) hollow concrete, foam slag or Lignacitc blocks, 



no sagA — section of broiler iiolse or coNn.XNTioNAL 
CONSTRUCTION 

timber or aluminium, the two latter being lined with insulation 
board or aluminium sheets, the cavity being filled with insulat- 
ing matenal. 

Prefabneated broiler houses arc usually from 4 to 5 ft. high at 
eaves, hut are intended to stand on pbnth walls about 18 in. 
high Supporting walls should have a damp course. Porous 
matenals used for external surfaces should be dressed with a 
water repellent. 

Floor may be of concrete or well-rammed earth. Many 
houses have earth floore, but concrete is more satisfactory, 
because it can be thoroughly cleaned and sterilized betvseen 
each broiler crop — an important factor in maintaining high- 
elficiency production 

Roof IS usually covered with asbestos-cement or aluminium 
sheets, with insulation board below and insulation matenal 
such as “ Fibreglass ” laid over the insulation board. 
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Very effective insulation is obtained by lining the roof wth 
water-resistant plaster board or Sisalation Reflective Thermal 
Insulation sheets. 

There are many methods of providing high insulation value; 
The above are mentioned merely by way of example. 

Broiler-house framing is usually 3 in. X it in. with about 
3-in. X 3-in. posts and 6 in x 3 in. main rafters and 6 in. X sin. 
stanchions. 

Methods of construction differ in detail. Some houses are 
designed to give a clear span, f.r., without intermediate sup- 
porting posts between the walls. 

Roof lining should follow the line of the roof; it should not 
be fitted horizontally at eaves level. Should roof height 
exceed 12 ft. at ridge a ceiling should be fitted at about ii- 
12 ft. from the floor. Very lofty buildings are undesirable, 
owing to the difficulty and cost of maintaining optimum 
temperature. 

Inlet ventilation may be provided by hopper-type %vindows 
on each side of the house or in houses ^vithout windows by 
shutters at caves level. Inlet ventilation independent of 
windows should be very effectively baffled on the Tobin-tube 
principle. 

Baffles or shutters should direct the air at point of entry in a 
horizontal or slightly upward direction — never downwards, 
for this would tend to create floor draught. 

If fans are fitted in cowl shafts they should be mounted in 
the lower end, where they are most readily accessible when they 
require attention. 

Broiler houses should be equipped wth food stores or bulk 
storage bins. The latter are becoming increasingly common. 
They enable food to be purchased in bulk without bags, thus 
effecting considerable economy. 

Unless automatic feeders are installed a food trolley suspended 
from overhead track is essential, for %vithout it feeding is a 
laborious and costly task. 

Trolleys can be gravity fed from the bulk storage bins or - 
filled by means of a mechanical auger. 

Conversion of Farm Buildings. Many farm buildings *^^7 
be adapted for poultry. Ventilation and lighting are the 
main problems associated wth this \wrk. Farmers wishing 
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to use barns, lofts, stables and so forth for poultry are advised 
to consult County Poultry Advisory OfRcers. Matters of this 
kind should be dealt with on the spot. 

Houses Made of Felt and Netting. Poultry-houses built 
^vith roofing-felt and •wire netting have been in use for many 
years, and, contrary to popular belief, they are durable, pro- 
•vided they are well constructed. 

These houses can be made very cheaply by anyone capable 
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FIG 230 — ^TirE INTERIOR OF A HOUSE BUILT OF ROOFING FELT AND 
^ WIRE NETTING 

The perches arc mounted over manure pits 

of doing rough carpentry, and when the framing is erected the 
work is completed very quickly. 

The house should be built in sections., and where a number 
of houses are to be erected the design should be standardized; 
then, if desired, larger houses may be made simply by inserting 
additional sections of sides and roof. Probably a lean-to roof 
iviH be preferred for small houses made of these materials, but a 
full span is recommended for the larger sizes. 

A house 8 ft. or lo ft. square, about 7 ft. high in front and 
5 ft. 6 in. at the back, will be found a convenient size for the 
majority of farms. 

The principal framing should be 2 x 2 in., ivith 2 X ij-in. 
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supports so spaced that the edges of the felt with overlap 
may be nailed to them. 

Lighter framing is not advised, because if these houses are 
to have a long life it is essential that the framing shall not give 
unduly to pressure, and thus strain the covering, and possibly 
result in the felt being torn. 

Tlie framing must be perfectly square. It should be given 
a liberal dressing of creosote and set aside to dry before being 
covered. 

Two-inch-mesh netting should be fixed to the framing. It 
should be tightly stretched to prevent sagging, ^v’cll stapled and 
trimmed neatly at the edges, the end of the wire being turned 
in. 

Good-quality three-ply felt should be used. It should be 
laid over the netting, the strips running from top to bottom. 
The felt should be unrolled and exposed to the weather for at 
least a week to prevent crinkling. It should be fastened with 
galvanized tacks, the overlap being sealed with special emulsion 
supplied by the makers. Some poultry-men dress the netting 
with a mixture of tar and pitch and while still tacky lay on 
the felt. 

The roof may be constructed in orthodox fashion, or 2 x|-in. 
laths 12 in. apart may be attached to the rafters and the felt 
laid on them. The laths should be planed and the sharp edges 
rounded off to prevent chafing the felt. 

The attendant’s door should be of f-in. matchboards. The 
position of the door, pop-hole and windows should, of course, 
be decided before making the framing, for they are built into 
it. 

Matchboards should be used for the trap-door and for that 
part of the house which the trap-door covers when it is open. 

Ventilation should be provided on the usual lines, eaves 
ventilation in lean-to houses being protected by a deep hood 
to keep out driving rain. 

Pole Barns. Barns built of rough poles are widely used for 
housing turkeys. They are equally suitable for rearing growing 
pullets or batches of table cockerels. On many farms so-called 
pole-barns built primarily for turkeys are utilized for pullets 
betw’ecn the turkey “ seasons 

Poles are usually of about 4 in. diameter. They may also be 
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used for the rafters Roofs may be covered with 2»m mesh 
ire netting overlaid with roofing felt with strands of gah anizcd 
wire 2 ft 6 in apart running from ndge to ea\ es A roof so 
constructed, however, detenorates rapidly. Asbestos cement 
or alumimum sheets are better m the long run 
Bams may have each side covered ivith wire netting, but 
usually one or tsso sides are clad at least partially with comi- 
gated iron or asbestos-cement sheets to give the birds protection 
from svnnd 

Food and water troughs may be placed along the front of the 
barn, the birds eating and drinking through a slatted or wire 
frame Portable perches complete the equipment 
Barns of this type are littered with straw Floor is of earth 
Straw (or Hay) Houses. This type of house can be built 
very cheaply. Such houses give all the protection the birds 
need and ensure good ventilation without draughts The cost 
of upkeep IS negligible, and they will last for many years As 
they are not portable, care must be taken in the selection of 
the site wnth a view to economy in labour, ivhiJc arrangements 
should be made to provide at least two runs for each house 
Very briefly, the houses are constructed as follows — 

Stout poles arc used for the framing. These should be well 
creosoied, and if possible the ends that arc to be dn\cn into the 
ground should be immersed in hot creosote, because this ensures 
deep penetration 

Immersion in hot creosote is (he best method, short of 
pressure crcosoting, of prescrNing wooden posts, but the work 
should be done with care and away from buildings, ownng to 
the nsk of fire 

Second-hand oil-drums arc frequently used for this purpose 
These should be pheed on bncts, with sulTTcicnt ground 
clearincc for a small fire or oil sto\c lo be pKccd beneath 
The poles should be placed in the drums, and the latter 
partially filled with creosote When the creosote is approach- 
ing boiling point remove the drum from the fire (or remove 
the stove) and allow it to coo! with the poles stil! immerscvl. 
As cooling takes place creosote is dnwn into the limber, thus 
securing good penetration 

The poles should be about 3 in or 4 m m diameter, the 
length depending on the height of the house If a Ican-to roof 
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IS preferred, corresponding!) shorter poles will be required for 
sides and back. 

Mark out the site, and dnvc the poles firm!) mlo the ground 
the length of two bricks apart if hay is to be used, three bricks 
for straw The bricks should remain between the poles to keep 
the packing material from contact with the ground 






FIG 23 I -STRAW-YARD HOUSING 
The front of th;s house is made of straw between wjre netting The wall is 
built up to about 4 ft from the ground, the remaining 2 ft of the front is covered 
with sacks some ot which arc tum^ back to the roof to provide open sections m 
shown The lower part of the front is covered with corrugated iron sheets tl« 
roof with asbestos cement sheets TTic house about to ft X 100 ft is divided 
into two sections It is used for breeding stock 


AVhen driven into the ground, cut off all poles at eaves level 
and cut to the required height the poles that will be under 
the windows Provision should be made for an attendants 
door 

One mch-mesh wire netting (this should be tarred in 
industrial distncts) is now nailed to the outside and the inside 
of the poles, and as the rows of netting are fixed hay or 
straw IS packed between them, thus forming a draught-proof 
wall 
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The inside wire should "not be carried right up to the roof, 
a clearance of a few inches bring provided at this point. This 
is necessary to enable additional hay or straw to be put in 
as the old material settles down. There should be no gap 
between wails and roof, but just sufilcient clearance between 
inner wiring and roof for this purpose. 

The roof should be made of wood and felt, straw thatch or 
corrugated iron. Spouting should be fitted, and theie sliould 
be drainage to carry off the overflow. 

The floor should be of rammed earth raised a few inches 
higher than the surrounding ground. 

The lower part of the walls should be spraj’cd periodically 
with an effective insecticide, such as a mixture of creosote and 
sump oil. 

To-day straw bales are used in the construction of many 
houses, shelters and hen-yards. When rough poles are readily 
obtained and straw is available, ^satisfactory houses may be 
made with straw thatch laid on substantial framing. Straw 
houses, especially those having a thatched or insulated roof, 
are warm in winter, cool in summer, and if properly ventilated 
they provide excellent conditions for the stock. 

Insect pests may be troublesome in these Iiouses, but no 
more so than in those built of timber. Spraying with a reliable 
insecticide will keep them free from reel mites and fleas. 

The Range Shelter. The value of the range shelter for 
grooving stock has received belated recognition. 

Prior to 1939 it was seen on comparatively few farms. The 
prejudice against it may perhaps have arisen because it was 
frequently described as a summer range shelter, whereas in 
fact it is suitable for use at all seasons. 

In recent years the advantages of the shelter have been 
more widely recognized, and some manufacturers arc now 
producing houses of this type some of which may be readily 
adapted for laying stock. 

A properly constructed range shelter solves the problems 
of ventilation and crow'ding, because c%'cn if more chicks crou d 
into a shelter than it will comfortably hold, its construction is 
such that the birds have an abundance of fresh air. 

Range shelters arc cheaper than arks, and young stock do 
\sell in tJicm, even during the winter months, provided the 
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birds arc not moved from the brooder or carry-on brooder 
house until they arc well feathered. 

A slielter 6 x 8 ft. will house about eighty growers. Smaller 
shelters may be built if desired, but those larger than about 
6 X 8 ft. are rather cumbersome. The larger the shelter the 
greater the tendency for the poultry-man not to move it. 
This is a practical point that should not be overlooked. 

Shelters may be described as a series of covered perches over 
wire or slatted floors. They arc usually about 2 ft. 6 in. high 



FIG. 232. A LEAN-TO SHELTER OF SIMPLE DESIGN 

Roof and back can be covered with corrugaled-«ron sheeting 


at the eaves, rising to about 4 ft. at the ridge, the roof over- 
hanging the eaves by at least 12 in., preferably 18 in. The 
uprights may be 2 in. X ij in., the framing 2 in. X i in. with 
4-in. X i-in. boards forming the base. 

To the cross-pieces at eaves level, rows of 2-in. X 2-in. perches 
running lengthways should be fitted. There should be two 
or three rows of perches on each side, with a passage in the 
centre. The two centre perches should project to form handles. 

The framing should be covered with i-in.-mesh netting with 
a door at one end. . , 

The roof may be covered with netting and roofing lell 
on 2-in. X i-in. battens J2 in. apart, resin-bonded plywood or 
galvanized iron sheets. 
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In this type of shelter a wire floor is recommended It 
should be i-in mesh 16 gauge, made in sections and suitably 
supported A 5- or 6-in board in the centre of the floor will 
prevent damage to the wire \\ hen the attendant enters 

Shelters of many different types arc now available, the modern 
tendency being to provide more protection than formerly by 
covering two or perhaps three sides tvith, of course, provision 
for under-floor ventilation 

Wire or slatted floors ha\e replaced perches in many of the 
shelters now being marketed 

Some of the larger shelters are mounted on skids and are 
intended to be moved by tractor These shelters may be about 
10 ft X 9 ft and will house about 125-150 pullets to point of 
lay and even laying stock if detachable nests are fitted to them 

Wire mesh (3 in x 1 in ) floors with 2-in x 2-m perches 
placed directly on the wire is now a popular form of floor con- 
struction Pull out feeding troughs may be fitted along each 
side 

Many shelters are of triangular section, the roof extending 
ilmost to ground level In these shelters floors are usually 
about 9 in from the ground 

End sections are usually covered with i-in mesh wire netting 
or welded mesh wire with an attendant’s door m one end and a 
pop hole in the other The pop hole should be about 2 ft 
square 

End sections may be covered or partially covered for a time 
when pullets are moved to the shelters m inclement winter 
\\ either 

Small lean to type shelters are ilso popular They arc 
usuilly about 8 ft long, 4 ft wide, 3 ft 6 in high m front, 
about 2 ft 3 in bigb at the back Roof and bicA may be efid 
with corrugated iron Sides and front arc covered with wire 
netting, the front having an attendant’s door 

On each side of the door five perches are fitted about 15 in 
from the ground Perches 2 in X 1 in ire placed 5 m apart 

Framing usually consists of 2-m x 2 in icriicil and 2-in 
X i-in horizontal members with a 4-in X i-in fascia board 

A shelter of the above dimensions will house about fifty 
pullets to point of lay 

Conierlible Range Shelter A type of range shelter suitable for 
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growing and adult birds has been designed by the National 
Institute of Poultry Husbandry. 

The shelter now in use at the Institute is lighter than the 
original type, and can be easily moved by two people. It is 
capable of housing fifty growing pullets to maturity, groups of 
stock cockerels, laying pullets or breeding hens between 
seasons. 

The following constructional details are taken from the 
specification : — 

“ The overall size is 8 ft. X 6 ft. X 5 ft. high. The frame- 
work throughout is 2 in. X ij in., of sectional construction and 



no. 233. — RANGE SHELTER 

Controllable type of range shelter designed bv the National Institute of Poultry 
Husbandry It will house 50 growing pullets to maturity. Nests can be fitted it 
the shelter is required for laying stock. 

secured by bolts. The whole is bolted on two 3 in. X 2 in. 
skids. The skids are fitted with four light tow rings, but it is 
uot intended to be towed over long distances. For long 
moves it can easily be loaded on to a tractor trailer by two 
men. '' 

“ Several types of roofing material have been used as 
follows: (i) Narrow Width } in. rebated weatherboard (as a 
standard); (2) Wire netting, felt and thatch; (3) Ordinary 
hardboard treated ^vith 3 coats of bituminous mastic , (4) 

‘ Masonite Prestwood ’ treated with ‘ Aquaseal ’ ; (5) Tem- 
pered Masonite ’ untreated. 
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“ The roof construction is standard for all materials and 
has been specially designed to suit an B ft. X 4 ft. slieet. The 
roof sections are bolted to the end walls, and wooden ties nailed 
at the apex of the rafters as shown. The feet of the rafters arc 
fastened to the side walls by light twisted metal ties. The 
ridge is flush fitting to protect the edges of the haidboard and 




no. 234.— coN\>RT;nLK rancl siiriTJK 

A, Side cltt-ation 11. Croj% rcction H, \\ ire fmme fiis undrr tire ppintfj board 
10 facihute caicliing die- birdj and to prf\cnt ilieir Rojntj underneath tvhen first 
housed Stored in roof in position F nJen not tit use. 

is not intended to provide vcntil.'ttion. 'flic gable ends of 
the hardboard sheets arc protected by a rebated cloaking 
strip. 

“ The rear of the slicltcr is covered with hartlboartl with a 
small air vent left at (he apex. Two flaps arc fitted to allow 
for cleaning the droppings boards and for the removal of the 
slatted floor. One of these flaps has been made smaller th.nn 
the other so that a catching emte can be placcil against it. 
Jf Jwngfd, boih siwvJtS opeu aJtcjJiarivrJy 

they may be buttoned (op and bottom. 

" Under the fi.ips is a wire-covered frame wliich may be 
replaced by an outside nest box if nccdctl. This nest .sliould 
rest on the o%'crhang of the 3 in. x 2 in. skids and should 
preferably be made without divisions. 

“Timber mn> be saved by dispensing with the drojijiings 
boards (rctlucing the cost approx. 30J.). In this ease the 
slats should be stouter llian 1 1 in. X i in. ns the droppings 
boartls support the weight of the birds. This is done by 




no. 235 — RANGE SniXTER 

I ncl srcilon D, Dx)r ri»<! section F, Ucino%ablc frame Nest fiti m 
here. 


“ For easy removal tiic droppings boards should be made 
in one piece. 

The liingcd flaps on the side of tlie shelter are intended to 
give ventilation between the droppings boards and slatted 
floor. If made in three sections on each side they give a 
certain control over ventilation, though at no time can they 
he completely closed as there is alway's a space between the 
'vire netting on the inside of the framework and the flaps on 
the outside. 

‘ The diagonal braces shown in dotted lines on the end 
section were found necessary to prevent wracking of the 

framework.” 

The Catching Crate. Catching crates are usually about 
4 ft. by 2 ft. 6 in., but the width should be less than that o 
Jhe doors of the houses so that they may be taken into theni. 
They should be about eo-24 in. from floor to top. Each en 
should be fitted with a lifting shutter, so that by placing the 
crates in line and removing all shutters except the end one 
m the last crate, several may be filled at the same time. ^ 

The floors should be solid, the sides of i in. mesh netting, 
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account should they be fixed, because it is necessary to remove 
them when cleaning the droppings boards and for periodical 
inspection for red mites. 

An alternative plan consists of mounting double perches on 
4 X li-in. battens. Each pair of perches can then be lifted 
from the droppings boards or turned back against the rear of 
the house when the boards are cleaned. 

For light breeds 8 in. of perch space per bird should be provi- 
ded ; for heavy breeds 9-10 in. These arc generous allowances. 



FIO. 236 — PORTABLE PERCHES Or THIS TYPE ARE 
FREQUENTLY USED IN DEEP-UTTER HOUSES 


At one time it was recommended that perches should be 
arranged at the same level, to prevent the birds crowding on 
the top perch. To-day, when larger flocks are kept in straw 
yards, it is a common practice to have a series of perches sloping 
upwards towards the back of the house, the perches being 
mounted over manure pits. This is done to induce the birds 
to fill up the higher perches before the lower are occupied, but 
of course some individuals have their o\vn ideas about the best 
place for sleeping. 

When this method is adopted 3-in.-mesh netting should be 
used beneath the perches to prevent the birds scratching among 
the droppings. 

Wire and Slatted Roosts. In deep-litter houses it is now 
more usual to mount the perches horizontally over droppings 
pits or to cover the pits wth wre or slatted frames. The 


Poultry-houses and Appliances 633 

account should they be fixed, because it is necessary to remove 
them when cleaning the droppings boards and for periodical 
inspection for red mites. 

An alternative plan consists of mounting double perches on 
4 X i^-in. battens. Each pair of perches can then be lifted 
from the droppings boards or turned back against the rear of 
the house when the boards are cleaned. 

For light breeds 8 in. of perch space per bird should be provi- 
ded; for heavy breeds 9-10 in. These are generous allowances. 



no. Q36. — PORTABLE PERCHES Or TinS TYPE ARE 
rREftUENTLY USED IN DEEP'LnTER HOUSES 


At one time it was recommended that perches should be 
arranged at the same level, to prevent the birds crowding on 
the top perch. To-day, when larger flocks arc kept in straw 
yards, it is a common practice to have a series of perches sloping 
upwards towards the back of the house, the perches being 
mounted over manure pits. This is done to induce the birds 
to fill up the higher perches before the Josver arc occupied, but 
of course some individuals have their own ideas about the best 
place for sleeping. 

When this method is adopted 3-in. -mesh netting should be 
used beneath the perches toprevent the birds scratcliing among 
the droppings. 

Wire and Slatted Roosts. In deep-litter houses it is now 
more usual to mount the perches horizontally over droppings 
pits or to cover the pits with wire or slatted frames. The 
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latter plan is most commonly adopted, because the area over 
the droppings pit then serves the triple role of roost, feeding and 
\vatering places. 

Portable perches are still in use on some farms, but most 
poultrymen with deep-litter units prefer to equip them %vith 
dropping pits, placed centrally in the larger houses to facilitate 
manure removal by tractor. 



FIO. 237. — SET OF NKT-COXES 


Even in small houses of the semi-intensive and range type 
slatted or ^vire frames frequently replace perches. Frames, 
whether of slats or wire, should provide about | sq. ft. roosting 
space per bird. 

Nest-boxes. The usual type oF nest-bo.x is 13 in. deep 
(front to back), about 14 in. high, and 12 in. ^«de, with a X 
i-in. stnp fixed across the front of the floor to keep in the litter. 
They are usually built in single or double tiers of four or six 
nests per tier. 

Nest-boxes should be raised at least 18 in. from the floor, 
with a 2 X |-in. alighting-percit about 4 in. from the front of 
the nests. 

Nests should not face the light. They should be placed 
along the front of the house facing inwards or across the end 
section — r.r., at right angles to tlic front. 
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One open nest-box should be provided for every five hens; 
when trap-nests are required, one nest for every three hens. 
Where trap-nesting is undertaken it will be found convenient 
to build the nests in two tiers, with a hinged top sloping 45® 
from back to front. The top may then be used for storing the 
eggs until they are collected in the late afternoon, and the trap- 
nest record card can be pinned to the under-side of the lid. 



no. 340. — A COMMUNAL NE$T-BOX 
It should be placed on a shelf and against the wall of the house which form the 
(loot and baci of the nest. 

Communal Nest-boxes. Where trap-nesting is not under- 
taken, communal nest-boxes have much to recommend them. 
They prevent birds crowding in one nest, and are easier to 
keep clean and of course simpler to construct. 

But they are by no means universally popular. Some pro- 
ducers using the deep-litter or yard system for comparatively 
large flocks prefer the individual nest, maintaining that unless 
eggs are removed frequently from communal nests there is 
greater nsk of breakages than with the divided nest. 

The writer has used both types of nest, and favours the 
communal type. When egg production is high it is wise to 
collect the eggs at fairly frequent intervals, otherwise there is 
risk of breakages with both types. 

The communal nest has no partitions, and \vith this excep- 
tion may be constructed on the same lines as the orthodox nest. 
On some farms, however, nest-boxes of this type are made 
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much deeper than usual, and may be 2 ft. or more from front 
to back. 

They are not open fronted — i.e.^ they have only an entrance 
-exit and a passage along the back. Ventilation is adequate 
because they are set away from the wall of the house. The dark 
conditions reduce egg-eating. 

Many nests of this type have i-in. wire mesh-netting floors, 
littered with hay or straw. Wire floors reduce losses from 
broken eggs, and are more sanitary than solid-floor nests. 

Some favour using strong paper (paper meal bags) over the 
wire netting and then littering the nest with sawdust. 

A very popular type of communal nest is that having an 
8 in. X 8 in. entrance in the centre (Fig. 240). 

This nest may have a wire or wooden floor, and the latter 
may be in the form of a shelf, the bottomless nest-box being 
placed on it, and against the wall which forms the back of the 
nest. Some put the nests on the floor in straw-yard houses, 
but in normal circumstances it is better to keep the floor of 
the house as free from obstruction as possible. The com- 
munal nest or section thereof should not exceed 5 ft. in length. 
A nest 5 ft. X 2 ft. will provide sufficient accommodation for 
about sixty birds. 

If the enclosed communal nest docs not appeal — some assert 
that it induces broodiness — the open-fronted nest with 7 in. 
clearance for entry between the hinged lid and litter board 
Nvill be found an effective substitute. The framing may be 
covered with hardboard. 

Roll-away Nests. Nests in which the eggs roll away from 
the birds have been in use for many years. They are installed 
in some deep-litter units; they are essential for the all-wire or 
slatted-floor system of housing layers in confinement. Further 
reference to this type of nest will be found on p. 758. 

Watering Devices. An abundance of clean drinking-water 
is ess’ential for the maintenance of health and production. It 
should be cool in summer^ and if possible the chill should be 
taken off it in winter or, failing this, steps must be taken to 
prevent the water freezing. 

The provision of drinking-water may be laborious and costly, 
especially on large poultry-farms. Every endeavour should be 
made to reduce the cost to the minimum. 
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Water should be laid on to all large houses to convenient 
points on the reanng ground, and so fir as practicable to the 
smaller houses, such as smgle-sire breeding pens 

A piped aiater supply is readily provided by plastic tubing 
The cheaper hinds have not a Jong life and do not stand up to 
the rough tre<atment as do the superior grades Nevertheless, 
they are useful for carrying -water to stoch on range and for 
many purposes where first cost must be kept as low as possible 
Superior-quality tubing is, however, the cheapest in the long 
run Alkathene is a well-known product m this class It is 
extremely tough, well suited for both temporary and permanent - 
installations It can be laid underground, an operation that 
can be earned out very quickly b) fixing the tubing to a mole 
drainer, which ivill pull it through the soil 

If the farm has not a main water supply arrangements should 
be made to supplj w'ell water by gravity Larger houses should 
be fitted with guttering and water butts or tanks to collect ratn- 
watcr for augmenUng the normal source of supply 

In long houses the water vessels may be built into housing 
and arranged on the outside principle The water level may 
then be controlled by a bill-tap fitted to the suppl> tank If 
piped water is not available, this arrangement will at least 
a\oid carrjang water into the house, which is never entirely 
satisfactory, because of spilling 
Dnnking-troughs mounted outside the house are readily 
warmed by small paraffin stoves, or even elcctnc immersion 
heaters, and where the water supply is controlled by a ball-tap 
there is no danger of flooding should the latter get out of 
order 

In modern deep litter housing practice, however, water is 
now almost invariably supplied m the house, 1 e , not on the 
outside principle, by dnnkmg-troughs with automatic control 
b> ball-tap, nipple or spring-loaded \al\c 
Some favour continuous flow channel-iron drinkers of the 
type frequently employed in broiler houses These dnnkers 
should be mounted over a grille for drainage 

Troughs arc of many different types, some arc simply open 
troughs, preferably vsith gnd over to prevent fouling of 
water 

Ball-taps are frequently built into them, but the taps can be 
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fitted to the supply pipe The trough is then readily removed 
for cleaning 

To-day it is customary to carry main water to tanks (with 
ball taps) in the houses Low-pressure water supply is thus 
provided by the tanks to automatic drinkers 

Circular and cup type drinkers are widely employed They 
may be mounted m senes along the supply pipe or even fitted 
to drums or barrels for watenng birds on range 

During recent years dnnkers fitted with spring loaded two- 
way action “ Fox ” valves have become popular They are 
of two types, the trough type, which is usually mounted on a 
stand on which the height is adjustable, but may be suspended 



Photo ftMia ProJufts (ChelUithaot) LIJ. 


FIG 241A A DRINKER WITH A TWO-WAY ACTION, SPRING LOADED 

“fox* \al\e 

The valve doses automatically when the trough is removed 
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from the roof, and the circular, hanging type, the height being 

adjustable by chain or rope 

The valve controls the height of the water m the trough as it 
IS taken from it, and the supply is automatically cut off when 
the trough is removed for cleaning 



FHolo ProdiKls Lid 


FIG 2413 — TUBE-TYrE HANGING DRINKER 
riTTED WITH TWO WAY ACTION VALVE 

In brooder-houses conical ** top fill vessels are commonly 
used, but, whatever type is favoured, they should be raised from 
the floor after the chicks are a few days old This is essen- 
tial, to prevent the ivater being fouled with litter and drop- 
pings 

For watering birds on range, eaitlienware troughs with 
sides sloping outwards are very popular, because they are easily 
cleaned, and their shape is a safeguard against damige caused 
by the water freezing 
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Galvanized-meta! containers with vertical sides arc most 
unsuitable for outdoor use during frosty \seatlier. Unless the 
water is prevented from freezing, great damage may be done 
to them in the course of a few hours. 

Small pig-troughs will be found very useful for w'ater. 

For stock kept on free range, water laid on at convenient 



FREQUENTLY EMPLO\'ED IN BROILER HOUSES 
Height of the trough is adjustable 

points will save much labour, and if a large trough or tank is 
pro\’ided under the stand-pipe, time Avill be saved in filling 
buckets. Stand-pipes should be insulated against frost. 

At the National Institute of Poultry Husbandry an auto- 
matic and portable watering system is used on the rearing- 
ground. The water-troughs are fitted with ball-taps con- 
nected to the main with plastic hose-pipes of sufficient length 
to enable the troughs to be rotated through 360'', and thus to 
prevent waterlogging and foul patches developing on the 
pasture. The troughs are emptied at night in frosty \\ eather, 
and provision is made for the drainage of the supply pipes to 
w'hich the hoses are connected. 

^Vhere the semi-intensive system is adopted — as, for example, 



Modern Poultry Husbandry 


64 z 



Photo Modern Poultry Kttplng 
no 243 — A WATER'TROUCII MOUNTED IN THE BOARDED-UP 
PART OF THE FENCING 

The attendant can water the birds without entering the run. 

in the breeding-pen section of the farm — it will be found con- 
venient to place the water outside the runs; the troughs may 
then be filled by the attendant wthout his having to enter the 
pens. 

Food-troughs. Food-troughs of every conceivable shape, 
size and type are found on poultry-farms. Their efficiency is 
equally variable; some arc satisfactory, but others are difficult 
to keep clean, and many cause waste of food. 

For wet-mash feeding the simplest type of trough consists of 
two 6-m. boards nailed together to form a V section and 
mounted at each end on i X 6-in. boards of sufficient length 
to prevent the trough being upset. 

Although this type is the simplest, it is not efficient. The 
birds stand on the mash, contaminating it with their drop- 
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PIO. 244. — MASH irOPPER SUITABLE FOR CHICKS UP TO AIJOirT ONE 
^VE^K OLD 


pings, and a considerable proportion of the food is pecked over 
the side and trampled underfoot. 

These defects may be overcome by fitting i-in. lips to the 
trough and a hinged grid, the bars being about 2 } in. apart. 
The grid should be triangular in section, so that the birds 
cannot stand on it and foul the mash. 

A useful type of trough suitable for \vet- or dry-mash feeding 
consists of a trough 8 in. wide, 5 or 6 in. deep, with a spinner 
bar over the centre to prevent the birds standing on the food. 
One-inch lips on either side of the trough will save waste of 
food. 

Yet another type suitable for dry- or wet-mash feeding, 
although more commonly used for the former, is a V-section 
trough (with spinner bar) mounted on supports about 2 ft. 
from the floor. 



FIG. 245. — SECTION OF WASH HOPPER SUITABLE FOR CHICKS FROM 
ONE TO FIVE WEEKS OLD 
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For dry-mash feeding so-called self-feed hoppers are com- 
monly used, hlany are unsatisfactory because the hopper is 
wider at the top than at the bottom ; consequently the mash 
clogs, and the trough itself may be empty while the hopper 
above it is almost full. Some hoppers alleged to be of the 
non-clog design require the services of an attendant to unclog 
them every few hours. The sides of self-feed hoppers should be 
vertical, or even a little wider at the base than at the top. The 
trough should be fitted with a lip to prevent waste. 



A popular type of trough for the deep-litter system is shown 
in Fig. 248. 

Recently, hanging (tube) feeders have become popular for 
all classes of stock. They are suspended by cords from the 
roof of the house. The height is readily adjustable. They 
arc usually of metal, but feeders made of plastic are now 
available. The clearance between the bottom of the tube and 
the pan must be carefully adjusted, other^visc cither the birds 
'vill be underfed or there will be great •wastage. 

In some tube feeders mash tends to clog, especially when it 
contains additional fat to provide a high-cncrg>' diet. 
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Pellets and crumbs always flow more freely than mash m self- 
feed or hopper type of troughs For mash feeding the tubes 
should taper slightly outwards towards the pan 
For outdoor dry-mash feeding the hopper should be m a 



FIG 249 — OUTDOOR DRY-’WASH IIOPPFR 


sheltered spot and the trough well protected b) a hood On 
some farms small portable shelters are employed Foiling 
these, a few hurdles will be found very useful, pirticuiarly m 
exposed situations In wet, windy weather food consumption, 
and therefore production, may be scnously affected unless ihc 
birds are able to feed m comfort 

Automatic Feeders In large flock-houses, m ivhich the 
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birds arc kept m total confinement, long feeding-troughs in 
\Nhich the food is supplied automatically arc used on some 
farms Tliesc arc employed to reduce labour costs and to 
provide continuous fresh mash 
These troughs may extend the full length of the building 
At one end, wliieh should be in a separate section of the house, 
the dry mash is fed automatically into the trough, and is carried 



Phalo ifayrtek jtpptKtwes Lid II kforJ E$sex 

FIG 24gA THE FOOD BIN OF A MECHANICAL FEEDER 

Ckinvejor tube leading to feed troughs is seen on the left 


along it by a power-dri%en chain Tlie latter is continuous 
Operated intermittentlj by time stvitch control the chain is 
earned round comers by pulleys in the trough Surplus food 
IS returned to the supply hopper 

One type of automatic feeder employs a reciprocating 
metal trough, so designed that it cames the food along the 
entire length of the feeder 

Another type of mechanical feeder which can be used in 
broiler, deep litter and battery cages fills troughs and tube 
feeders and can even he used to serve several houses 
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This feeder, known as the “Poultry Chef”, conveys food 
from a bulk-storage hopper through a totally enclosed tube 
fitted ^vlth a special linkage conveyor operated electrically. 

The main conveyor tube is overhead, and the feeders are 
gravity fed by tubes leading from it. 

The conveyor tube can also be utilized for filling the con- 
ventional battery or floor troughs directly. 



pMe ifayatek Applmitts UJ , H tfk/arJ Etsex 
no 249B — THE ENCLOSED TUBE TYPE OF MECHANICAL FEEDER IN 
USE IN A 36,000-BIRD BROILER HOUSE 
The mam conveyor tube is overhead 

This feeder is controlled by time switch, which is pre-set 
according to the number and age of the birds. 

Layin^-batteiy Ca^es. For commercial work laying- 
battery cages arc usually built in 3 or 4 tiers, with the cages 
back to back. Each block usually contains about 204-408 
cages, but there may be many more. 

In cages fitted with a mechanical cleaning device for the 
removal of droppings the number of cages per block must be 
limited to the capacity of the device. Tins applies particularly 
to the scraper type of cleaner, because if too many cages arc 
grouped together, the volume of droppings will block the 
scraper as it approaches the end of the droppmgs boards In 
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order to overcome tins difficulty when unusually long lengths 
of cages are installed, a gap is provided betv\ecn them at 
suitable intervals Droppings pans are placed in the gap or 
the droppings fall into pits 

Cages built in blocks of one and two tiers are available also 
m tiers of five or more 



Pholot C pi Of Cepe Lti Rtai ne 


no 250 {left) AN AUTOMATIC FIG 25 1 — THE MASTER FOOD BIN 

FEEDER EMPLOYING THE CONTIN AND POWER UNIT WHICH IS CON 

UOUS CHAIN PRINCIPLE TROLLED BY TIME SWTTCH FOR IN 

Food IS convened along the trough by TERMITTENT PERIODS OF FEEDING 
an agitator chain operated by a power Amount of food conveyed m the 
unit on the master bin Cham is earned troughs can be adjusted by a device fitted 
round comers by pulleys mounted in the to the bm 
troughs Height of the latter is ad 
justable 

The manually operated battery — z e , one m which all the 
work of feeding, cleaning and watenng is done by the operator 
— was the first type of battery to be placed on the market, and 
despite the mechanization of later models this type is not 
without Its supporters 

Systems of Watering The modem, unmechamsed battery 
hov ever, has one of the many watenng devices with a vieiv to 
saving labour Individual drinkers of the early batteries are 
no longer favoured The drmkers may consist of troughs 
running the full length of each block of cages, the level of water 
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in the troughs being controlled by a hand-operated or ball-tap. 
The troughs may be mounted over the feed-troughs or at the 
back of the cage — between the two rows of cages. 

Some cages have a tippler tank watering device. This 
consists of a pivoted tank fitted in a larger tank to which hose- 
pipes are attached which carry the water to the troughs. 

A tap over the tippler tank is adjusted to give the required 
volume of water in a given time. When the water rises to a 
certain level, the weight of water in one end of the tank un- 



FIG. 2552. — THE TIPPLER TANK WATERING -SYSTEM 

balances it, and the water falk into the outer tank, and so to 
the battery troughs. The tippler tank then reverts to its 
horizontal position. Tlicoretically this results in complete 
flushing of the drinking-troughs, but in practice occasional 
cleaning of the latter is necessary. 

The syphon system of watering is employed by some makers. 
The supply tank, mounted on top of the block of cages, slowly 
fills from the main. When full, the water is syphoned from 
the tank to the drinking-troughs. 

In other batteries the drip system of watering is employed. 



Poultry-houses and Appliances 651 

A supply pipe is fixed along the top of the block of cages, 
and taps arc fitted at intervals to correspond with the cage 
divisions. 

Stout wires extend from the taps to an overflow trough con- 
nected with a drain. At a point convenient for the bird the 
\vire is bent, and tlic bird drinks the drops of water as they 
leave the wire. Surplus water drops on to the wire below the 
loop, and thus provides for the bird in the centre cage. The 
same method is adopted for the bottom cage. 

It may be thought that this system results in great ^vaste of 
water. This, however, is not so, provided the tap at the top 
of each \vire is set to ensure an adequate but not excessive flow. 

The overhead-valve watering system is suitable for batteries. 
It consists of a low-pressure gravity-fed valve operated by the 
birds. The valves are fitted to pipes between the two rows of 
cages, the water supply being controlled by a*ball-tap in a tank 
to maintain the correct pressure. 

If the water is clean, the valves, which are rust proof, do not 
clog, and of course no water-troughs are required, thus saving 
labour in cleaning. 

Cleaning Systems. Many power- and hand-operated de- 
vices for the removal of the droppings are now available. 
Some employ scrapers running in wood or metal, trough- 
shaped droppings trays extending the full length of the battery, 
some an endless belt, or others a wire belt with tarred paper 
over it. As the \vire belt is wound by pulleys, the droppings 
fall into a box placed at the end of the cages. When a length 
of paper has been drawn through the battery, the paper is 
torn off, droppings and paper going to the manure-heap. 

This is often described as the toilet-roll system. Unfor- 
tunately, some birds peck holes in the paper which %vith the 
netting forms the ceiling of their cage, but, despite this, the 
iqethod is practical and very hygienic. 

Many manufacturers use ^-in. plate glass for the droppings 
trays which are cleaned by a scraper. 

Cafeteria Batteries. The fully mechanized or cafeteria 
battery in which food- and water-troughs move along the 
cages and the droppings are continuously removed has become 
popular in recent years. Many ingenious devices are to be 
found in batteries of this type; it must not be assumed. 
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no 253. — BATTERY CLEAM^O 
(Abo *) On some battery plant* 

pmeschanndatlbccndorUieblockjorM^wc^ * ^ , a.j.aomt to 

spreader. 
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however, that they will necessarily result in more economic egg 
production — the principal objective of the commercial producer. 

Nevertheless, cafeteria batteries undoubtedly effect economy 
in labour. The greatest snag is the possibility of mechanical 
breakdown or power failure, which may occur at a most 
inconvenient time. 



PMo John Shepherd & Sons Lid Blackpool 

no. 254. A BLOCK OF SIX-DIRD CAGES, EACH CAGE BEING 31^ IN. 

LONG 


These cages are Btted wjfh a tippler tank watering system and paper cleaning 
Feeding is by hand 

Some method of speedy watering and removal of the drop- 
pings is recommended not only to save labour, but also to make 
battery management more attractive. Some operators, how- 
ever, prefer single droppings trays because the condition of 
the droppings of individual birds is more easily noticed — an 
important point when culling — and single trays require less 
frequent cleaning than batteries equipped with scrapers. 
Further to reduce labour the droppings can fall into channels 
at the end of the cage blocks, from which they may be water 
flushed into a brick or concrete pit adjacent to the building. 
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Alternatively, droppings may be removed by scraper mcchm 
ism set at nght angles to the cage blocks, the scrapers cariymg 
the manure out of the house to the manure cart at the end of the 
scraper track 

The most modern battery feeding system consists of power- 
or hand-operated hoppers mounted in framing that runs on a 
track the hill length of the cages 

Food falls from the hoppers into the troughs as the hoppers 
pass along them The amount of food can be adjusted by 
altenng the flow from the hoppers In some models small 
troughs, m a continuous metal stnp, form the feeders In 
these models food can fall from the hopper only when it is over 
the troughs , vhen not o\cr the trough the metal stnp cuts off 
the flow 

The travelling-hopper mechanism is coupled v\itli tlic 
droppings board scrapers — hence cleaning and feeding arc 
corned out in one operation, usually once daily The biltcncs 
arc fitted with continuous water trouglis 

Different metliods of water control arc used — tap, tippler or 
syphon sy'stcms 

Batteries fitted with travelling hoppers have become very 
popular Portable power units arc supplied TJicy arc, of 
counc, used for a number of blocks of cages Gearing can be 
hand turned m the event of a power failure or breakdown of 
the unit The majonty of batteries, however, have bmit-in 
power units, and in some models scrapers .and lioppcr c.arrngc 
can be controlled mdcpcndcntl), allhougli normally operating 
together 

Battencs with automatic hopper filling of troughs arc now 
most widely employed They have largely replaced the cafe- 
teria models 

Multi-bfrd Batteries Pnor to the fate war a mimficr of 
battery-owners found that it vvas possible to keep two birds m 
a cage ongmally designed for one Owing to the high cost of 
battery equipment, there has rcccntlv been a revival of tlui 
system, and some manufacturers .arc now produang Iwm-liinl 
cages providing rather more room than the single-bird tyTK. 
The original 15*10 cage will, however, be found adequate for 
two birds 

Before adopting the “doubhng-up” process the battery 
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operator should satisfy himself that two buds can eat and drink 
m comfort, and that the house is sufficiently well ventilated 
for the greater density of the population 
The economy of the twm-bird system is obvious, since the 
capital cost per bird of the equipment is approximately half 
that of the single-bird cage Today the practice of keeping 
two and three birds per cage is quite common Excellent egg- 
production records have been obtained with tins sjstcm, 
indeed, m some cases the production has been higher than 
from singlc-bird cages 

In recent years cages designed for up to twelve birds have 
been introduced, in fact, the cages have adjustable partitions 
which will provide one cage 63 m long for 10-12 birds, two 
cages 31 long for 5 6 birds and so on down to a i2g-m cage 
for one bird or a loi-in cage for one light hybnd pullet 
Cages of this type are of the usual width, t e , 17-18 m from * 
front to back 

The disadvantages of multi-bird cnges arc the greater 
difficulty in culling and risk of cannibalism Culling in these 
cages calls for skill m handling and observation, particularly the 
latter If the batlcryman has this attribute he can expect to 
get high egg yields, if he is not so skilled he will get a belter 
return from single- or twin-bird cages 

Clearly the nsk of cannibalism is considerable Debcaking 
IS the best remedy Some dcbcak the birds as they arc placed 
in the cages , others debeak only when trouble anscs 
Outdoor Cages Although outdoor cages have proved a 
success, It cannot be said that they have become popular for 
commercial purposes They provide little control ofcimron- 
nicnt, as a result egg production ma) slump severely during a 
spell of exceptionally hot or cold weather They are more 
suitable for countries having a more equable climate 

Moreover, the outdoor system docs not make a strong appeal 
to the man m charge of the birds, since attending to them m 
bitter, wintry weather is not a pleasant job, whereas in the 
battcry-housc he can work under comfortable conditions at all 
times of the year 

A well designed outdoor cage is a useful proposition for the 
small poultry -keeper, and in certain circumstances for those 
operating on a larger scale, but for all round commercial 
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purposes the indoor cage is preferable. The ^sorL can then 
proceed Avith the smoothness of a factory operation 

Battery cages are of all-metal or isocd-and-metal con- 
struction. Whether the former is superior to the latter or vice 
versa is controversial. Both have their advantages and dis- 
advantages, and the kind selected is a matter of personal pre- 
ference. ^Vhether the cages are built entirely of metal, or of 
metal and wood, they must be substantially constructed to 
withstand normal wear and tear. 

In some cages on the market the metal is of the lightest 
gauge and tlie timber not sufficiently strong for the purpose, 
consequently depreciation is rapid. 

When investing in batteries, those obviously built to sell at 
the lowest possible price should be avoided. It pays to spend 
a little more for a battery that will give years of efficient service. 

Subject to this proviso, the design of the cage is of far more 
importance than the material used in its construction. Many 
wholly unsatisfactory cages have been put on the marlcet 
largely because of makers’ lack of experience, but even to-day 
it would appear that certain firms do not hesitate to use their 
customers’ fkrms for experimental purposes. 

I^imensions, The dimensions of cages vary somewhat. 
Usually “single” bird cages are 14 or 15 in. wide — i.#., from 
side to side — 17 in. from front to back, 18 in. high in front, 14 
in. at the back, the floor sloping 4 in. in 17 in. The floor 
should project at least 6 in. from the front of the cage proper, 
making an overall depth of 2 ft. or 4 ft. for a double block. 

A point of some importance is that the clearance between 


Side panels may be of s X J in wire mesh or sheet mcUl Cages are usually 

about lyin from front to back, the “ standard ” cage being about laj in wide 

Floor may be of 13 gauge 3 in X i-in mesh and should slope 4 in in the o* 

the cage proper. Height of cage from sloping floor is usually 14 m atback.iBin 

M front Floor should project 6-8 in from front ofeage Droppings tra>-s should 
be about 5 in below cage floor in front , r 

Bob wires in front of cage should be 2i in apart Drinking troughs may Oe 01 
g^vaniscd or \itreous enamelled steel or plastic material They are commonly 

round with a 2-in opening . » . , 1 ..m 

Clearance bet\^een top ofeage for bob wire framing) and top of drinker should 
be about 3 m , that benveen drinker and food trough about 5 m 
J«ay be 4 m deep against cage, 4 in wide and about 5 m deep m front A i- 
lip should be fitted preferably with an additionaf } m turning downwards 
towards the food , n 

.Clearance between bottom of food trough at front ofeage proper and wire lloor 
should not exceed 3^ in 
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the front of the cage and the wire floor should not exceed 2I in. 
This is ample clearance for the egg to pass to the front of 
the floor. If more is provided it tends to encourage egg- 



t'Meto FntUiy Famtr aivt l^ae/ter 
FIG. 255A. — ^THE POWER UNIT OF A BATTERY 
WITH AUTOMATIC FEEDING 
Tht motor seen at the end of the centre tier of 
cages IS coupled to both the food earner (ri^At) and 
the scrapers, some models provide independent 
control of carrier and scrapers They can be dis- 
connected by moving a lever 

Droppings trays or boards should be fitted about 5 in. below 
the floor, at the point where it projects beyond the cage front, 
9 in. at the back. 

Batlerj-cage Floors. There are many types of floor. Care 
should be taken to avoid those made of too light material that 
sags, and those in which the mesh is so fine that droppings clog 




FIG 258 — tAY-OUT OF BATTERY-HOUSE 
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Ordinary galvanized wire netting of i-in. mesh and i6 gauge 
makes a satisfactory floor that keeps reasonably clean and wears 
well. The wire should be tightly stretched over li-in. x i-in. 
framing resting on cross-bearers at the back and front of the 
cage. 

Woven wire mats are used in the majority of cages now 
marketed. Fourteen-gauge i-m.-mesh crimped wire is very 
suitable. It does not sag, yet has that springiness which makes 
the floor comfortable for the birds^ and^ incidentally, reduces 
the loss from cracked or broken eggs. 

A floor that has become very popular in recent years is one 
made of spot-welded wire a-in. X i-in. mesh, the top wires 
running from back to front of the cage. These floors keep very 
clean, and there is little danger of the eggs failing to roll to 
the front. 

That some floors are not well made is readily apparent by 
rubbing the hand over them. Rough edges and small pro- 
jections on the wires are often responsible for broken or cracked 
eggs and foot troubles. Although the roughness wears off in 
time, it is wise to examine new floors. 

Cage-fronts. Most cages have wire fronts suspended by 
hooks from the top framing and opening inwards and uptvards. 
The wires (commonly called “ bob ** wires) should be aj in, 
apart, and should extend a little below the top of the hopper. 
In cafeteria batteries the bob tvires usually rest against tv’lre or 
sheet metal which provide sufficient clearance for tlie eggs to 
roll to the front of the floor, but not sufficient for the bird to get 
out of the cage or to eat the eggs. There should be an adequate 
clearance betw’cen the mash-trough and front offloor, to ensure 
the speedy collection of eggs. Much time may be lost and 
many qggs broken if the attendant is compelled to use 
finger and thumb to pick up the eggs. The loss of time, too, 
is annoying, and causes dissatisfaction among conscientious 
workers. 

Partitions. There is divergence of opinion with regard to 
wire or solid-sided partitions. The former give better dis- 
tribution of light, which is beneficial in houses not well lit ; 
on the contrary, some claim better egg production, better 
feather condition and less feather-plucking in solid-suicd 
cages. 
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Whether wire or solid pratitions are used they must fit well, 
because should there be gaps between them feather-plucking 
is inevitable. 

All partitions and floors should be removable for clean- 
ing. 

The Food Store. Anyone securing possession of a holding 
having a good barn or other building that may be used as a 
food store is indeed fortunate. Proper facilities for storing 



Photo D McMatttr (Biirw) LH , Suffolk 


FIG. 259 — A FULLY MECHANIZED LAYING BATTERY EMPLOYING THE 
CAFETERIA SYSTEM OF FEEDING AND AUTOMATIC WATERING SYSTEM 

foodstuffs are essential, and if a suitable building is not avail- 
Jible, one must be erected. This w'ill mean capital expenditure 
that is not directly productive. 

A \veather-proof, rat-proof building of ample size for the 
farm ^vill save much waste of food and enable foodstuffs to^ be 
purchased in large quantities, and therefore at a reduced price. 
Buying in small lots is always a costly procedure, but it is 
inadvisable to store meal for more than two months, although 
grain will keep much longer under good conditions. 

If a food store must be built it should be of brick if possible, 
ond should have a concrete floor with a smooth surface and 
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rat-proof footings. Palling brick, concrete blocks, corrugated 
iron or asbestos cement sheets are the most suitable, since they 
arc rat-proof. 

Whether iron or cement is used, the sheets sliould be carried 
well below the surface of the ground to keep out vermin, and 
all ventilators should be vermin proof. Rats and mice fre- 
quently find their Avay into the buildings at the eaves, and 
therefore precautionary measures should be taken at this point 
also. 

Hinged doors with metal sheeting nailed across the bottom, 
are preferable to the sliding type, the latter being difficult to 
make rat-proof. ^ 

Food stored' in bags should be placed on slatted frames, 
which should also be fitted to the walls to ensure free circulation 
of air. In no circumstances should the bags be placed on a 
concrete floor, for condensation results in the meal getting damp 
and mouldy at the bottom. 

It is more satisfactory to use bins than keep the food in bags. 
The latter can then be emptied and returned to the carter^ 
the time of delivery. A new consignment should not be pl^ed 
on top of the old — hence the need for an abundance of bin- 
room. , 

In a rat-proof food store wooden bins are recommend e . 
The front should be made up of loose boards sliding in grooves, 
the boards being removed as the food is used. This will save 
time and much back-bcnding. • < . i Ik 

On some of the larger farms provision is made for the u 
delivery of feeding-stuffs. The feeding-stuffs are broug i 
the farm in lorries with bulk-feed hoppers, usually of 5”7 

capacity. ' , • ,1' t to 

A delivery pipe connects the hopperjvith the inlet djrec 
the bulk-feed store, the food being conveyed from 
store by pneumatic pressure provided by a power-dnv^ 
pressor on the lorry. Pressure is sufficient to lift the food 
upper storeys of the granary. . . jg 

This method of delivery saves time; it also obviates t m 
of bags, and is therefore an additional precaution agains 
possible spread of disease. . ^ 

If mashes are mixed at home a power-operated 
prove a good investment. Mixers are made in a grea ; 
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of types and capacities, and no difficulty \^l^i be fburd in 
obtaining one tliat will deal efTcctivcly with the work. 

If ready-mixed mashes arc purchased and stored ir 
each bin should be clearly marked to show the kind of mash 
it contains. This is a safeguard against feeding the wrong 
mash to the stock. This error is by no means uni nown, and 
it may have serious consequences. 

Fencing. Galvanized wiic netting of 2-in. mesh ar.'-x 19 
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riC 260. CHAIN-LINK NETTING AND IRON STAKES MAKE AN IDEAL 

FENCE, ESPECIALLY SUrrABLE \V1ICRE INTENDED TO MOVE THE 
RUNS PERIODICALLY 

gauge is most commonly employed for fencing poultiy'-runs, 
the usual height of the fencing being 6 ft. Rather stouter wire 
(17 or 18 gauge) is more durable. 

The life of this material is very short in industrial districts, 
Owing to pollution of the atmosphere with acids It can be 
prolonged by the application of tar and pitch. If this is done 
ov’ery few years the wire wnll probably last as long as the house. 
On some farms it is customary to dip the rolls of wire before 
erection. 

Chain-link fencing is more satisfactory than ordinary wire 
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up the edge of the netting, they will hold it firmly to the 
ground. 

Fencing Breeding’StocL The lower part of the fencing between 
adjoining breeding-pens must be boarded up or otherwise 
covered to prevent male birds fighting through the wire — a 
common cause of low fertility. 

The fencing should be boarded up to a height of 2 ft. from 
the ground. Feather-edge weather-boarding (unlapped) is 
commonly used for the purpose. Galvanized-iron sheets are 
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no. 261. — A GENERAL VIEW OF THE DREEDINO-PENS ON A PEDIGREE 
FARM 


The solid-floor houses have “ outside ” nest -boxes with two row of hopper 
lights above them Note the cowl extractors The birds m the foreground 
are Light Sussex flock mated with Rhode Island Red cockerels 

also suitable. The boarding or sheets should be supported 
between the main posts. Sacks attached to the wire will serve 
the purpose. 

Covering the lower pan of the mns gives the birds pro- 
tection from the wind, and is therefore of considerable as- 
sistance in maintaining production and fertility at an even 
level during the winter months, when hatching-eggs are most 
valuable. 

^Vhere extensive rearing is practised boarded hurdles are 
strongly recommended. They give the chicks the necessary 
protection and, being readily portable, the runs are easily 
removed to fresh ground. 

The Care of Poultry-plant. Although for the purpose 
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netting, particularly where it is desired to move the fence at 
comparatively short intervals, as on farms where large flocks are 
taken over the fields by a system of folding similar to that em- 
ployed for sheep. It is, however, expensive, and its use is there- 
fore limited. Plastic netting 6 ft. x 2^ in. sq. mesh is a recent 
innovation in poultry fencing that has been used •with success. 

Pencing should be 5 ft. high for the heavy breeds^ 6 ft. for 
the light breeds. On most farms 6-ft. fencing is used through- 
out. 

Fencing posts are usually 2 x 2 in. driven into the ground 
to a depth of about 18 in. Corner and gate posts should be 
3X3 in., although 2 X 2 in. is satisfactory if well supported 
by struts. 

Posts should be soaked in creosote preferably by the hot dip 
method or pressure crcosoied. Unless protected in this way 
they quickly rot just below ground level. 

The durability of posts creosoted in the ordinary way will be 
enhanced very appreciably if a small hole is drilled sloping 
downwards towards the centre close to the ground level. 
Filled every year witli creosote, the preservative will seep down 
and protect the wood at the most vulnerable point. The hole 
should be closed wth a plug to keep out rain. 

Steel netting stakes are used on some farms.' They are par- 
ticularly suitable for temporary fencing where adult birds are 
“ folded ” and for chicken-runs used for short periods only. 
These stakes, if made of steel of suitable thickness, will give 
many years’ service. 

Fencing-posts should be set 10 ft. apart, and the wire should 
be hung on them, the selvedge being looped over wire 

nails. One or two nails between the top and bottom of the 
wire wiJJ be S'vSScjejjt^ 

Fixed in this way, the wre is readily taken down without 
damage, whereas if heavily stapled, the staples being driven 
home, it is practically impossible to remove the wire un- 
damaged. 

In order to have the ^\i^e flush with the ground, the bottom 
nail should be driven in before the post is erected, or at least 
before it is driven home. 

Two or three short pegs should be used between the posts. 
Driven in with a nail at the top turned downward and catching 
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TIO. 261. — A GENERAL VIEW OP THE BREEDING-PENS ON A PEDIGREE 
FARSI 

The solid-floor houses have “outside” nest-boxes with two rows of hopper 
lights above them Note the cowl extractors The birds in the foreground 
are Light Sussex flock mated with Rhode Island Red cockerels 

also suitable. The boarding or sheets should be supported 
between the mam posts- Sacks attached to the uirc will serve 
the purpose. 

Covering the lower part of the runs gives the birds pro- 
tection from the wind, and is therefore of considerable as- 
sistance in maintaining production and fertility at an even 
level during the wnter months, when hatching-eggs are most 
valuable. 

^Vhere extensive rearing is practised boarded hurdles are 
strongly recommended. They give the chicks the necessary 
protection and, being readily portable, the runs are easily 
removed to fresh ground. 

The Care of Poultry-plant. Although for the purpose 
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of account it is usual to write down the value of houses and 
other equipment by lO per cent, per annum, well-built plant 
will last for twenty years or more if given reasonable care and 
attention. Indeed, many houses erected in the early twenties 
are still in service and will last for many more years. 

With the exception only of those built with cedar-wood or 
pressure-creosoted timber, all houses should be treated every 
year with a ^vood preservative. Creosote is most commonly 
used, but it must be of good quality. 

Coal tar, especially if a little pitch is added and the mixture 
applied hot is an excellent preservative and has the advantage 
of making the timber waterproof. If tar is used, it will be 
sufficient to dress the houses every two or three years. 

This work should be done in a fine spell of weather during 
the summer months, when the timber is dry and absorbent. 
Care should be exercised when using creosote, for if it comes in 
contact ^vith the face or arms it will cause painful inflammation 
especially in hot weather. 

Slatted-ftoor houses, night arks and other houses used for 
birds on range should be creosoted or tarred outside and 
creosoted inside, but those used for intensive or semi-intensive 
work should, after thorough cleaning and disinfection, be given 
a coat of limewash or one of the proprietary washes, as this 
makes the house lighter and brighter. 

Proprietary washes are used almost exclusively to-day, both 
for interior and exterior work. If for any reason limewash is 
preferred the following recipe is recommended. 

Lmewash. Slake one bushel of lime in a tub of water, 
straining through a cloth to remove coarse particles, add 3 lb. 
size (previously dissolved in warm water) and stir well. Water 
should be added to the wash until the proper consistency is 
obtained. Size or starch is necessary to prevent the wash 
rubbing off. 



Chapter Twenty 


Poultry Diseases 


T. estimated value of the poultr) industry in i960 
was ;(^239,500 ,ooo Net loss from mortality u as in the region of 
£12,000,000 To this sum must be added the loss of potential 
egg production and about £1,000,000 for losses in the broiler 
industry, which together amounted to about £23,000,000 ^ 
Thus It will be seen that the incidence of disease imposes an 
enormous burden on the industry 

Mortality, however, is not evenly spread It vanes widely 
on individual farms Economic surve>s show that losses in 
reanng are as low as 2 per cent and as high as 46 per cent, 
while losses among laying flocks show wide differences 
The incidence of the commoner diseases is shown m Table 46, 
which presents an analysis of post-mortem reports by Houghton 
Poultry Research Station for the year ending March 1960 
To a very great extent disease is a breeder’s problem The 
fundamental cause of the high rate of mortality is lack of 
stamina, which means inability to resist disease and to with 
stand the strain of heavy egg production This, of course, 
applies only to non-specific diseases, and does not refer to 
epidemic diseases 

That IS the opinion of the world’s leading experts It is 
supported by work carried out at a number of experimental 
centres and by the experience of the leading breeders who 
have put the health, not only of the individual, but of the 
family, first in their breeding programme The problem of 
mortality must be tackled in the breeding-pen 
Although selection for stamina is of primary importance, 
much of the mortality that occurs in all classes of stock could 
be prevented if the cause were understood and the correct 
treatment applied at once Unfortunately, on many farms 
symptoms of the most common diseases are not recognized 

* Coles Personal cmnmunication 
€67 
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Table 46 

Analysts of Post-mortem Reports {Houghton Poultry Research 
Station, April /, ig^g-March 31, igSo) 



Chickens 


<F-fo sveefcs 

1 Adu/ts 

- 

Birds 

1 Cases 

Birds 

Cases 

1 Specific Infectious Diseases 





(a) Baelenal 





(i) Pulloruin disease 

86 



4 

^11) Salmonellosis 

35] 


3 

1 

{ill) Fowl typhoid 

t 

39 

24 

(iv) Erysipelas 

— 

— 

— 

— 

(v) Tuberculosis 

— 

_ 

>9 

16 

(vi) Infectious coryaa 

— 

— 

J 

s 

fvii) Chrome respiratory disease 

67 

S 3 

62 

25 

(vm) Coll scpticaania (air sac infection) 

85 

21 

36 

16 

(ix) Infectious sinusitis 





(xl Omphalitis (yolk sac infection) 

(xi) Unclassified 


39 

3 

1 

(xii) Fowl cholera 
(6) Fungi 

(i) Asperpllosis 
(e) Kiruj 



X 

1 

85 

26 

20 

13 

(il Fowl pest (suspected) 


10 

52 

27 

(u) Infectious bronchitis 



4 

2 

(nil Fowl pox 


_ 1 



(IV) Avian encephalomyelitis 


1 63 ' 



(v) Infectious synovitis 
(J) /ician Leueosis CompUx 

74 

20 

89 , 

2C1 

i 

34 

(1) Lymphoid 
(ii) hiyetoid 

_4 

3 

1 223 

(ill) Erythro 

— 

— 

5 


(i%) Ncurolymphomatosis 

93 

53 

597 

430 

(vj Ocular 

— • 


5 


(vi) Osteopetrosis 

1 

I 

^3 


(vii) Tumours (unclassified) 

2 

2 

61 

Gi 

(sill) Hsmangioma 



39 

38 

(r) Poiasiiie 




I external Parasites 









t 

(u) Mites ! 

1 Intmsat PaiasiUs ' 

~ 

— 


I 

(i) Coccidiosis — czeal 

380 ' 



103 

(ii) Coccidiosis — intestinal 



4Gt 

28b 

(ill) Enterohcpatitis 

16 

II 

i? 

12 

(iv) Large round worms 


3 

89 

54 

(v) Tapei'orms 


— 

«5 


(m) Capewoirns 

— i 

— 



n Non spEanc Dkeases 





(d) />utntional Dejinenctes 





(1) Vitamin A 





(ii) Vitamin D3 (rickets) 





(ill) Vitamin E (mcephalumalacia) 


10 


— 

(iv) Perosis 

37 : 


1 GG 
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Table 46 {conid ) 



Chickens 


O'lO necks 

1 Adults 


Eirds 

Cases 

Birds 

Cases 

(b) Potsonmg 





(l) All t>T3CS 
(<•) 1 tnous Habits 



3 


( 1 ) AU types ' 

7 

4 

77 

66 

{d) Egg pcntomtis 

(e) Nephritis (including \isc gout, kidney 
tfiscase) 



»45 

*35 

53 

27 

*77 

*55 

(f) Digestive impactions 

5+ 

?7 , 

*5* 

120 

(s) Diseases of environmental origin 

1 35* 


— 

— 

(A) CHullmg and pneumonia 1 

( 1 ) Circulatory diiorders including pen 1 

>31 


*9 

*3 

carditis 

33 

17 

*93 

172 

( Liver disorders 1 

7 

4 

106 . 

<J4 

(*) Reproductive disorders 1 



44 1 

43 

III Diseases of iNPEnvrrE Owcin 





(a) Pullet disease 

— 

— 

*49 

84 

( 6 ) Roundheart disease 


— 

*4 

9 

(e) Hamoirbagic disease 

136 


1 9* 

53 

(a) Conjunctivitis 

22 

9 

1 99 

*9 

(e) Ruptured tendon 

— 

— 


*9 

(/) Respiratory disease (undassified) 

IV Miscellavcous Conditions 

10 

5 

60 

49 

(i) Sundry condiuons including acci 





dents, arthritis abbesses 

cataract emaciation enteritis 
and peritonitis 

1 

1 354 ! 

97 

974 

223 

{ 11 ) Decomposed 

1 30 1 

*5 


69 

(ill) Undiagnosed 

902 

236 

225 


5 *63 

I 500 

4 *33 

9985 


No records vi«c Vept oC oucbrcaVs oC fov.1 pest whvch v.ere reported to and 
dealt tvith by the Animal Health Durision of the Ministry of Agriculture 


immediately, nor are experts called in until the trouble, what- 
ever It may be, is firmly established and heavy mortality 
inevitable 

Disease results in great financial loss, in addition to that 
arising from mortality For instance, millions of eggs are lost 
annually oiving to epidemics of colds, millions of chicks fail 
to make satisfactory progress for the same reason or because 
they are infested with worms or coccidia, or are over run with 
external parasites 

These are examples of the sources of serious loss Many 



6^0 Modern Poultry Husbandry 



Phdo fifoJtrn Poultry Kttp ng 

no 262 — A I OST MORTEM EXAMINATION (l) 

I int remove all fcatlicrs from breast and abdomen Then n^iil vvtngs and feet 
to a board and will a sharp knife Cut round the breast bone — 



r*o/» ifoJttm Poult y KMfHml 

no 263 — (2) 

Tl IS exposes the I cart liter and part of il c inlcstinrs 
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more could be given, all of ihem commonly seen on farms that, 

their owners claim, are well managed. 

Prevention of Disease. Many outbreaks of disease arise 
from failure to apply simple measures of disease control, 
particularly with regard to the introduction of new stock, the 
careless handling of food sacks and poultry crates. 

So far as possible, new stock should be bought in the form of 


Windpipe i 



photo Modem Poultry Kteping 

PIC 266. — (5) 

VVitli the ovary aad other internal organs removed, the spme, ribs, wing and 
leg nerves are clearly seen 


hatching eggs or day-old chicks If growing stock is purchased 
jJ should he reared away from home-hred aa^ adii}i birdr. 

Growing birds should never be reared on land recently occupied 
by adults. If adult birds are purchased they should be kept in 
quarantine for a minimum period of three weeks. 

No attempt should be made to treat individual birds other 
than those affected fay simple non-infectious conditions, e.g., 
prolapsus and bumblefoot, and even in such cases treatment is 
of doubtful economic value. 

An isolation pen for the sick should not be provided. A 
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hospital can be a menace to tlie health of the farm’s stock. 
Dead birds should be burnt or buried deeply in lime. 

Rats and mice should be eradicated. They spread disease ; 
they are common carriers of organisms of the Salmonella group. 

Poultry manure should not become a breeding ground for flics. 
Manure should not he stored in close proximity to the birds. It 
should be composted or taken to arable land and ploughed in. 

Whenever a flock shows symptoms of ill-health prompt 
qualified veterinary advice should be sought or carcases sent 
to a veterinary laboratory. In the case of farms operating 
under the Poultry Stock Improvement Plan mortality must be 
reported to the Regional Poultry Advisory Officer or the 
County Poultry Advisory Officer and specimens sent to the 
Ministry's Veterinary Laboratories in accordancewth the Regu- 
lations of the P.S.I.P. Free veterinary advice is given to farms, 
within the scheme. In the case of suspected fowl pest the owner 
must notify the police or the Divisional Veterinary Officer, 

The purpose of this chapter is to describe in the simplest 
terms the symptoms and treatment of the commoner diseases 
of poultry. There is a ivealth of literature available to the 
reader who desires to study the subject more fully, and he is 
advised to consult the excellent books wntten by qualified 
veterinary surgeons who have specialized in this work. 


Diseases May be Classified as Follow 


(A) Specific. Inrectious or conla^iotis and caused by dcRntte, speciHc agents — 
bacteria, viruses, protozoa, fungi or larger parasites (worms and external 
parasites) 


1 Diseases due to Bacteria 

I. Bacillary WTitte Diarrhcca 
fPullorum Disease) 

2 Salmonellosis 
^ TypUoid 

4 Cholera 

5 Tuberculosis 

6 Contagious Catarrh 

7 Chronic Respiratory Disease 

8 Omphalitis 

2 Virus Diseases 

t Fowl Pox 

2 Infectious Laryngo-Tracheitis 

3 Pest (Fowl Plague Newcastle 

Disease) 

4. Lymphomatosis 
5 Infectious S>'novitis 
b Infectious Bronchitis 
7 Epidemic Tremor 


3 rungoid Diseases 

I Aspergillosis 
a Favus 

4 Protoifion Diseases 

I Coccidiosis 
a Blackhead 

5 Internal Parasites 

fC*cal 

I Round-worms < Large. 

[Gape 

a Tapeworms 

6 External Parasites 

1. L'ce 
a Mites 
3 Fleas 
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(B) Non specific 
I Difineniy Diseaset 

Vitam n A (Nutntional Roup) 

B RiboflaN in (Curlm Toe Paralysis) 

B Pantolhcnic Acid (Dermatitis m cl eVs) 

D Rickets 

, F Crazy Chick 
Pcrosis (Slipped Tendon) 

3 CoTtslUultonal 

1 Abdominal Dropsy (Ascites) 

'» Bronch tis 

3 Bleed ng Cj-sts 

4 Bumblcfoot 

5 Canker 

6 aogging of Beak 

7 Congestion of Lungs 

8 Convulsions 

g Crop B nd ng and Sour Crop 
lo Darrhcea 

' 3 Pauoflwig 

1 Arsenic 
7 Phosphorus 

3 Zinc Phosph de 

4 Salt 

(C) Unclassified 

t PuUel D lease 

9 Six>day Chick Disease. 

3 Hzjnonl agic Disease 

(D) Mces 
I Toe Pecking 
3 Feather PI eking and Cannibal sm 
3 F^-eating 

Diseases Due to Bacteria Bacillar} While Diarrhaa 
IB W D or Pullorum Disease) Pnor to the gcncnl 7pphcation 
of the blood test ^nd other mctsurcs of control this disease was 
responsible for enormous losses among >oung chicks In 
Nirulcnt outbreaks the death rate may reach 8o or 90 per cent 
Outbreaks continue to occur, but lbe> arc Jar Ji5s nnnjrrous 
than formcrl) Control has been so tfrcclivc that the disease 
IS no longer os important as it was >cars ago 
Tlic causal organism was isolatai by Rcllgcr m 1900 It is 
known as Salmonella pullonim flis discover) was follow c<l by 
investigations b> man) scientists, ami these have resulted 111 
eclcnsivc knowlctlgc of the disease, cspccnllv with regard fo 
control measures 

In 1910 Rettger and lus assoaates showc<l tint iiifrction 


If Diseases of the Laser 
13 Dropped Vbdomen 

13 Lasers Cramp 

14 Limbemeck Wrjncck 

15 Obsfniciton of tie Oviduct (Egg 

liound) 

16 (Edema of the VV attics 

17 Penioniiu 
ifi Prolapsus 
19 Vent Gleet 




FIG. 26 B — OVARY FROM BACIU.ARV FK.. 2^9 — BACILLARV WIIITF 
Wllnt DIARRIiaA CARRIER niARRItCFA 

Noirdutoricl *hat« ofoNnlcs anJ lone Hcarl ofatluU rarr.criliowi.-s 

Mallj. nils Ijirtl v\a$ aim afTrflwi ^«ln noclui<^ 

iiiI>crciilosu llir small raufxl n«lu1« 
on ihc surface of ilir oN'ar) are «lo* lo 
Utter iliscate 
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identified and removed from the flock, a prevalent, but not 

the only, source of infection could be eliminated 

In 1913 the agglutination test was adopted for this purpose 
This test IS based on the fact that when certain diseases estab 
hsh themselves in the body, protective substances are produced 
with which the body defends itself These substances are 
called “ antibodies ” Their presence in the tissues results m 
the clumping together or agglutination of the invading bacteria, 
which are then more readily destroyed 


PkMo J E 
FIG 270— RAPIDWIIOLEBLOODTEST 
FOR BACILLARY WHITE DlARRHdA 
A Nefalive result The fluid remains 
cloud)" 

B Posui%e result Clumping occurs 
which gives the fluid a granular 
appearance 

When a small sample of blood is taken from the birds that 
are or have been infected with B W D and is mixed with a 
solution of dead B W D germs — this solution is called “ anti- 
gen ” — the agglutinins in the blood will cause the bacteria to 
clump together or agglutinate No such clumping occurs if 
the birds are not or have not been affected 

There are two methods of blood testing the tube method 
used only in the laboratory, and the rapid or “ spot *’ method 
earned out in the field In the former test the blood serum is 
tesiEd , in the iattcr, whoie blood 
When the tube test is applied blood is drawn from the large 
vein which pisses over the ‘ elbow ” on the lower surface of 
the wing The blood is collected in small glass tubes, and the 
number of the bird is wntten on the tube and on a record card 
The tube is then sent to a laboratory, where the blood is tested 
In recent years the rapid test has largely superseded the tube 
test ^Vhen earned out m the field, the rapid test identifies 
reactors at once, thus saving much time and labour 
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A spot of blood IS taken from the comb or wng-vein and 
mixed null antigen on a glass or glazed plate If the blood is 
from a earner bird, clumping occurs, but if the bird is not a 
earner, the blood and antigen mixture remains turbid 
At one time considerable doubt was expressed nath regard 
to the accuracy of the rapid test, but improved technique is 
now adopted The rapid method is employed by the Ministry 
of Agriculture for the testing of flocks under the Accredited 
Breeders’ Scheme 

Dunng 1942-43 the Ministry earned out large scale experi- 
ments to test the accuracy of the two methods Over 15,000 
birds were tested by both methods There was complete 
agreement between the whole blood and rapid tests in 98 76 
per cent of the birds (Gordon, 1946) 

Although the test is reliable, it is not infallible Ne\erthe- 
less, if reliable antigen is employed and the work is earned 
out by competent testers, cxpcncnce Ins shown that it is 
possible to eradicate the disease and to keep flocks free from 
infection by testing every season 
It should be pointed out that when a bird becomes infected 
It does not at once react to the test Time is required for the 
production of agglutinins in the blood Expenments indicate 
that the interval between infection and reaction is from 
t^^cnty-one to thirty days For this reason, Avhen reactors arc 
found in the flock, subsequent tests should be made at thrcc-to- 
four ^veek intervals until no reactors are found Altcmativcl>, 
the flock, after removal of reactors, ma> be treated uitli 
furazolidone, to ivhich reference is made on p C79 
Further, tlie degree of reaction depends to some extent on 
the actuity of the o\ary If possible, birds should be tested 
^\^lcn in lay 

Some indiNiduals fail to gi\c a clear reaction The) should 
be discarded or, if considered sufficiently \aluablc, the) should 
be isolated and rc-tested three or lour weeks later 

Tile greatest infection occurs in the incubator and dunng 
the first few da)S after Intcinng Grouers and adults can also 
become infected from infected excreta, contaminated food and 
'vatcr riicrcforc close attention should bcpaid tosanitin con- 
ditions If a flock IS infected, non-rcacting birds should be rc- 
mo\c<I to fresh ground 
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As a precautionary measure, incubators should be thoroughly 
disinfected after each hatch (preferably by formaldehyde 
fumigation), while brooders and all rearing equipment should 
be washed and disinfected A 4-'pcr cent solution of washing 
soda in hot water is effective This is approximately equi- 
valent to a heaped handful'in 1 gal of water (See “ Fumiga- 
tion ”, pp 231, 240 ) 

In order to destroy organisms that may be present on the 
shell of the egg, some hatcheries fumigate the eggs prior to 
incubation with formaldehyde gas at strengths recommended 
on p 241 The process involves the use of air-tight fumigation 
chambers 

Lancaster, Gordon and Tucker (1952) in a senes of experi- 
ments at the Houghton Poultry Research Station found that — 

(1) ^ Tlic following disinfectant solutions when used at 
25® C were efficient m the removal of S pullorum from arti- 
ficially infected clean and dirty eggs , 0 2 per cent Sod salt 
ofpara-toluesulphonochloramide (Chloramine T), i 8 per cent 
of 10 per cent sodium hypochlonte (“ Deosan ”) , the addition 
of detergent (“ Tecpol XL ”) to the preceding increased 
their effectiveness o 5 per cent cetylthnmeihyl ammonium 
bromide (“ Cctavlon ”) , 15 per cent chlorometa xylcnol 
(“ Dcttol ”) 

The immersion time was maintained at 15 minutes for all the 
disinfectants tested 

(2) The hatchabiluy of eggs immersed m at least double the 
effective strength of the vanous disinfectants was tested 
Results indicated that the solutions had no determined effect 
on the hatchabihry 

(3) Tlie stabilit) of the solutions following the immersion 
of succcssnc groups of eggs was examined A o 4 per cent 
solution of para-tolucsulphonochloramide plus detergent re- 
tained its ability to kill S pitUorum to a maximum of forty-six 
successive immersions 

(4) Salm thompson and Salm tjphimurium were more resistant 
to the action of the disinfectants tested. 

(5) The present senes of disinfectants were found to be of no 
value in the control of egg rots dunng the storage of consuming 

eggs 

* Tht Bnluh I ttertnai^ Jauriul Vol loO pagC4iB 
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Tlic synipioiu'; of li.W.D. arc not diagnostic. Some chicks 
may die svithoui slmwing symptoms of ill-hcaltli. Usually', 
however, symptoms begin to appear ivlicn the cliicks arc three 
or four (lays old, and losses arc usually heavy from tliis stage 
up to about ten to fourteen day's. 

Ancclcd chicks appear sleepy, tlic down is staring, the wings 
droop. The chicks huddle in the brooder, bleat wlicn disturbed 
and frequently make a peculiar chirping sound due to pain 
when passing their droppings. A whitish diarrlioca is a common 
symptom, tlic c.\crcta adhering to the flnfT around the vent, 
which is often completely blocked. abdomen is frequently 
enlarged. 

In adults symptoms arc rarely seen. Occasionally, afrcctcd 
birds may have (iiarriuca, but as a rule they liavc every' appear- 
ance of being Itcalthy. 

Whenever abnormal mortality occurs among a batch of 
baby clucks a number of bodies should be sent to a laboratory 
for post-mortem c.'camination. This holds good for all chick 
diseases. 

In the event of an outbreak of this disease, the breeding- 
stock, including of cotirsc tlic males, should be re-tested, 
or if the chicks arc not home-bred, the supplier should be 
notified. 

It has been known for some years ibat various “sulpha” 
drugs arc cncctivc in the treatment of this disease in chicks. 
Losses can be reduced by the administration of these drugs, but 
the suiA’ivors may remain carriers and react to the blood test. 

More recently, however, furazolidone has been used success- 
fully by workers both in this country and overseas. 

In 1954 Williams-Smilh reported tliat when the drug, which 
belongs to the same group as nitrofurazone (now ^vidcly used 
for the prevention and treatment ofcoccidiosis), was added to 
the mash at a level of 0-04 per cent for ten days a high pro- 
portion of the chicks recovered and few became carriers. 

Later it was shown (Gordon and Tucker, 1955) that when 
adult carriers arc treated with the drug at the same level and 
for the same time, in the majority of cases the birds are 
sterilized, i.e., they are no longer capable of transmitting 
infection, although they may continue to react to the blood 
test for a lengthy period. 
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It is, of course, possible that in hca\nly infected flocks non- 
reactors may pick up infection from contaminated ground. 
As a precautionary measure against this contingency Gordon 
suggests using the drug at the prophylactic level of o*oi per 
cent for a short period Ibllotving treatment for ten days at the 
therapeutic level of 0-04 per cent. 

Gordon (1955) reported the result of a large-scale Held trial 
involving 81,000 birds in thirty-one flocks containing 200 re- 
actors. All flocks were treated with furazolidone, and on 
retest thirty of the flocks showed no reactors, and there was 
only one in the flock that did not give a completely clear test. 

Thus it will be seen that the drug is of great value in the 
prevention and treatment of the disease, but it should not be 
regarded as an alternative to blood testing. It is an additional 
insurance against the disease. It is especially valuable when 
reactors are found in the flock, since the birds can be treated 
and the eggs used for hatching without repeated retesting of the 
flock. 

In the treatment of chicks the drug should be used as soon 
as the presence of the disease is suspected. Given as advised, 
furazolidone lias no harmful side efTccts. Prolonged use, 
however, has been shown by Cooper and Skulski (1956) to 
produce changes in the gonads of the male. \Vhcthcr this 
affects fertility has not yet been ascertained. No detrimental 
effect was found in the case of treated females. 

\'ari.ant strains of S. pullonm have occurred in this countrj', 
but they do not appear to diminish the value of routine blood 
testing. 

Carnaghan and Sojka (195O) reported outbreaks of arthritis 
in broiler chicks in which a variant strain was incriminated. 
Usually mortality is about 5 per cent, but may be as high as 
20 per cent. 

Symptoms arc lameness, swelling of the hock and foot joints, 
poor feathering and slow growth. Ixisscs usually occur between 
ten days and five weeks of age. 

Survivors of experimentally produced infection did not react 
to blood testing with a st.'tndard pullorum antigen, but reacted 
to one prepared from the variant strain. 

Salmonellosis. For many years occasional outbreaks of 
mortality in chicks enus^ by organisms of the Salmonella 
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group other than S pullorum ha\e been reported In recent 
times these infections have become more prevalent They are 
an important cause of loss in broiler chicks 

Many organisms of this group are knot\n to cause disease in 
poultry In this country more than fifty species ha\e been 
isolated, but many are of rare occurrence, and outbreaks due 
to exotic species tend to be restneted to the group of birds 
concerned, they do not tend to become established in our 
poultry flock (Gordon, 1959) 

The majority of outbreaks m this country are still caused by 
•S' thompson and .S' ijpkmtirtum 

The great vanety of types has led to the use of the term 
“ Salmonellosis ” or “ Salmonella infection ’ being applied to 
the disease caused by these organisms 

Infection is not confined to one «-pecies of fowl In addition 
to chicks, It has been reported m ducklings, goslings, turkey 
poults, pheasant chicks, pigeons and cananes In Great 
Bntain outbreaks most commonly occur among chicks and 
ducklings 

Mortality is very varnble In some outbreaks only a few 
chicks may die , in others losses may be as high as 80 or even 
100 per cent 

Chicks dying within a week of hatching usually show no 
definite symptoms Older chicks may stagger, fall over and 
twist the head — this has given nse to the term “ Keel disease ” 
These symptoms are not, however, characteristic, and in all 
cases where mortality is greater than usual bodies should be 
sent to a laboratory for examination 

Although Salmonellosis closely resembles BWD , research 
has shown that, in many respects, it is not precisely similar, 
for direct infection from the ovary to the yolk does not appear 
to be so common as in B W D 

Infection occurs through the organisms penetrating the shell, 
especially under the humid conditions in the incubator 

The disease is very infectious among young chicks It 
may be spread by food and water contaminated ivath tlie 
droppings of infected birds It should be pointed out that 
rats and mice are frequently infected with certain of these 
organisms and spread infection by contaminating food and 
water 
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Chicks that sumve an outbreak may become carriers and 
spread infection in the droppings. 

^Vork by CJordon and Buxton and by Wilson has shown 
that improvements in clean egg production result in an 
immediate drop in the infectivity rate on the outside of the 
shell, and that this is one of the most satisfactory methods of 
controlling the disease. 

Dirty eggs should never be cleaned by wiping -with a wet 
cloth, which only serves to spread the area of the infection and 
hasten penetration. They should be cleaned by dipping in a 
germicidal solution such as quaternary ammonium chloride. 
Many dip all hatching eggs as a precautionary measure. 

Blood-testing for the purpose ofidentifying carriers is of doubt- 
ful value. Gordon (1947) made the following observations: — 

“ In many of the outbreaks investigated, blood-testing, and 
the elimination of Salmonella reactors has not influenced the 
mortality in the chicks or ducklings, since in many cases the 
infection has arisen from some extraneous source. Further- 
more, carriers vary enormously from lime to time in their 
response to tests carried out with Salmonella antigens, and 
reactions may persist for some time after birds have ceased to 
be infected. 

“ In certain selected outbreaks blood-testing may be of some 
value provided the exact type of organism involved has been 
identified and a special antigen made from it.” 

Gordon emphasized, however, that this docs not affect the 
cfiicicncy of blood-testing for B.W.D. and fowl typhoid. 

It has been sho\sn by Smith, Wilson et. at. that furazolidone 
(0*04 per cent) in the diet effectively controls mortality resulting 
from S. t}phimimim infection. 

Unfortunate!) a high proportion of the suiadvors become 
earner? and should not be used for breeding stock. 

Fold Typhoid. Foul tj’phoid is an infectious disease caused 
by an organism belonging to the same large group {Salmonella) 
that includes the organisms responsible for B.W.D. It is, 
houc\cr, .\ specific disease arising from S. ^allinarhm. 

At one lime this disease uas largely restricted to certain 
areas of Wales and tlic ^Vcst Midlands, where outbreaks were 
most commonlv reported, but more recently it has spread to 
many other parts of tlic country, particularly the Last and 
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North Ridings, North-West Midlands and else\\here. The 
disease is mainly one of adult birds — extensive outbreaks among 
chicks are rare. 

Fowl typhoid is more prevalent among flocks on range than 
among those kept under intensive conditions. 

In common with other diseases, outbreaks var> in theii 
virulence. Occasional cases occur on some farms without 
infection becoming general. Odd birds may die from the 
disease from time to time. 

In the event of an epidemic mortality may be very heavy. 
Symptoms are not diagnostic. Affected birds are sleepy and 
stand in dark corners, the head being drawn into the shoulders. 
The feathers are dull and loose, the wings droop. The comb, 
face and wattles are usually pale, but may be very dark. The 
most characteristic symptom is greenish-yellow diarrhoea, 
the droppings being liquid and having an offensive odour. 

Some birds may recover and become “ carriers ”, thus aedng 
as a potential source of infection for subsequent outbreaks. 

Blood testing for the identification of carriers may be under- 
taken. The test is as reliable as that for B.W.D., but in field 
practice results may be disappointing owing to reinfection. 

Dead vaccines have been produced, but they have not proved 
of great value. Williams Smith (1956), however, reported on 
two highly efficient live vaccines developed at the Houghton 
Poultry Research Station. 

Extensive field trials carried out by the Ministry of Agricul- 
ture confirmed the value of these vaccines, one of which, known 
as “ gR ”, is now available commercially. 

The vaccine although of the live type is of low virulence and 
can be used wthout risk of causing infection. Moreover, 
injection of the vaccine will not interfere to any great extent 
with normal reaction to the blood test for B.W.D. as was the 
case with other fo%vl typhoid vaccines. 

Vaccination is carried out >vith hypodermic syringe. The 
best time for vaccination is between eight and sixteen weeks of 
age, which will confer a high degree of immunity on the birds 
when they are normally most susceptible to infection, i.e., at 
point of lay and during the early lajing season. 

As with other vaccines, this should not be regarded as a cure 
for the disease, but as a means of pre%’ention. 
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WiUiams-Smith (1954) showed that when artificially infected 
chicks ivere treated with furazohdone m the mash at the rate of 
o 04 per cent for six to Uvelve days 98 per cent survived, where- 
as mortality among the untreated chicks was 77 per cent 
Furthermore, only one of the cighty-eight treated chicks w Inch 
suiMved became a “ earner” 

Field trials have confirmed this result The drug 15 now 
wadely used at the rate of o 04 per cent m the mash Furazoh- 
done IS not equally effective in the eradication of certain other 
salmonella infections, e g ^ S tjphimunum, a common cause of 
paratyphoid poisoning in man 

While the drug used at the 004 per cent leiel for ten da>s 
controls losses among infected flocli, some of the birds that 
rcco\er are earners and spread infection m the droppings 
In the event of an outbreak both drug treatment and vaccina- 
tion arc now advised The affected flock should be given 
furazohdoneat 04 percent level jn the mash for ten dajs The 
birds should then be moved to clean premises and tlic treatment 
repeated for a further ten days 

If the birds arc aaccinated with “ 9R ” a week after the first 
or second treatment uith furazolidone almost complete pro- 
tection IS assured 

Treatment must be supported by the application of sound 
principles of h>gicnc 

Diet and Infection Williams-Smith (1954) studied the eflcct 
of variations in thediel on the induction of fow I typhoid infection 
He found that the addition offish meal to a cereal diet lowered 
the acidity of the gizzard contents, and as a result there w as a les- 
ser degree of destruction of the organisms and higher infection 
Further research slioued that the mnucncc offish meal on the 
acidity of the gizzard contents was Iikch to be due to the ash 
rather than the protein of the meal 
The effect of the consistency of the food was shown by com- 
panng diets containing whole wheat and wheat meals It was 
found that there was a much lower infection rate when whole 
wheat was fed compared with wheat meals, the difference being 
due to the fact that bactena arc exposed to the action of the 
gastric juice for a longer time when whole wheat is fed, since the 
food IS retained m the gizzard until it is ground 

Foci Cholera Fowl cholcm is a highly infectious disease 
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affecting fowls, ducks, geese, turkeys, etc It s caused by a 
bacillus present in the blood and droppings of affected birds 
There are two distinct types of this disease acute and chronic 
The acute Ijpe occurs from time to time in this countr), 
although no extensive outbreaks have been reported in recent 
years, probabl) on account of the restrictions on imported 
poultry to which some past outbreaks could be traced 

Wth the acute type losses are usually severe The disease 
takes a rapid course, some birds may die within eight hours of 
showing symptoms, although usually they hnger for a few days 
Mortality may be as high as 80 or 90 per cent 
The symptoms are moping, rapid breathing and greenish 
diarrhoea Later the droppings become very watery and 
greenish red The birds have great thirst Respiration be 
comes increasingly rapid and laboured , the comb and wattles, 
at first pale, later become a dark bluish red 
Some individuals will recover, but they may become 
‘‘earners,” and, while showing no symptoms themselves, 
spread infection ^to others This is most likely to occur when 
“earners” are moved to other flocks not previously exposed 
to infection, and which are therefore susceptible 

Evidence that the disease is transmitted through the egg is 
lacking 

The orgimsms are passed in great numbers m the droppings 
of affected birds, and thus contaminate the ground, litter, 
drinking water and food 

When an outbreak occurs all affected birds should be killed 
and their bodies burned The houses and equipment should 
be cleaned and disinfected, and the runs should not be occupied 
by any species of poultry for at least two months 

Care must be taken to avoid carrying infection on the boots, 
hands and clothes of the attendants 

The chronic type of this disease usually results m occasional 
losses, odd birds dying from time to time Then the trouble 
may clear up Sometimes it is confined to a section of the farm 
In some outbreaks the birds have running nostrils, swollen 
faces, eyes and wattles Swollen wattles are quite a common 
symptom of a localized form, especially m male birds, but it 
must not be assumed that every bird having swollen wattles is 
necessanly suffering from this disease 
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The usual sanitary measures should be carried out as a 
precaudon against a more wrulent attack. The mild type 
of the disease may persist for some time. 

Tuberculosis. Tuberculosis is a common disease of poultry. 
It is frequently termed “ going light,” but this is misleading 
because it merely describes a symptom that occurs witli many 
other diseases. 

In poultry, tuberculosis is of thc»avian type, which is quite 
distinct from .the human and bovine types. 

In 1946 the Ministry of Agriculture announced that there is 
no prohibidon on keeping poultry with attested or licensed 
tuberculin-tested, catde, but before the introduction of the 
comparative tuberculin test owners were advised to segregate 
poultry from cattle. 

This precaution was advocated because avian tuberculosis, 
the only type found in poultry, is communicable to cattle. So 
far as is known, however, it docs not cause progressive disease in 
cattle, nor is it communicable to the milk supply, but animals 
that pick up the avian type of tuberculosis with grass or fodder 
may react to mammalian tuberculin. 

The employment for olTicial purposes of the comparative 
tuberculin test, in which both avian and mammalian tuber- 
culins are used, has, however, made it possible ‘to determine 
whether a reaction is due to infection with bovine tuberculosis 
or avian or other non-bovinc infection. This development has 
enabled owners of attested and licensed tubcrculin-tcsled herds 
to undertake poultiy-kccping on an unrestricted scale. 

In certain circumstances, howcv'cr, there arc disadvantages 
in allowing poultry* free range. Many importing countries 
will not accept animals unless they* have passed a tuberculin 
test with mammalian tuberculin. As there is a risk that an 
animal infected Avith the avian type of tuberculosis may react 
to the lest and be rejected, owners of cattle that may have to 
pass a test in which mammalian tuberculin only is used would 
be well advised to segregate their poultry from their cattle. 

Pigs are very* susceptible to a\aan tuberculosis, and should 
not be run in contact svith poultry’. Tlic avian type is also 
found in ducks, geese, turkeys, pheasants, etc. 

There is a common belief among poultry-men that tuber- 
culosis is a disease of older birds only. This is not so. Young 
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birds frequently become infected, but since tlic disease usually 
takes a slowly progressive course, symptoms may not appear 
until the second year. As a rule, the mortality is low and is 
spread over a considerable period. 

Affected birds usually lose weight, in the latei stages becom- 
ing extremely emaciated. The comb and nattles, become 
pale, but the eyes are usually bright. Diarrhoea is a common 
symptom. Lameness and enlargement of the joints may also 
occur. 

Sometimes a bird in good bodily condition may die suddenly. 
In such instances death is usually caused by internal h^mor- 
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no. 271. TUBERCULOSIS OF THE LIVER AND 

SPLEEN 

These organs are studded with )eIlowish wintc nodules 

rhage due to the rupture of liver or spleen. This may follow 
jumping from the perch, or even careless handling by the 
attendant. 

Post-mortem examination usually reveals enlargement of 
liver and spleen. These organs, together with the intestines, 
usually contain cheesy nodules or tubercules varying in size 
from that of a pin’s head to a pea. They are a ycllowisli 
colour. The whole intestinal tract may contain large numbers 
of these nodules. In poultry tlie lungs arc rarely affected. 

Treatment should not be considered for one moment. 
When tuberculosis is present in a flock and there is reason to 
believe that infection is widespread, all the birds should be 
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are terms commonly used by the poultry m n to describe a 
catarrhal condition characterized by watciv c isehargc from tn'' 
nostnls and eyes, the discharge subsequently b'’comirg thirl 
The birds sneeze and shake their heads in an erdeaveu to get 
nd of mucus in the nostnls 

Unfortunately these symptoms are similai to thos'' of ot^ex 
respiratory diseases, and it would be dangerous for 1 pouKry- 
man to assume t^at they are diagnostic of “ colds lie 
should seek veterinary advice immediately his birdi sho v the 
above symptoms 

In view of complexity of respiratory diseases of poultry, 
Gordon ^ suggests that the use of the term “ coryza ” should be 
restneted to the mild form of colds — frequenjtlj called “ summer 
colds ” — caused by the organism Hamophilus galhnarum 

Swelling of the face and eyes and the accumulation of cheesy 
niatenal which frequently follow early symptoms of colds 
usually occur in chronic respiratory disease and are the result of 
secondary infection 

Hemophilus coryzo is relatively unimportant, some authorities 
regard it as a comparatively rare condition to-day, but this, of 
course, does not imply that it may be the fore-runner of more 
serious diseases or that it is not responsible for impaired growth 
and a fall in egg production 

The condition responds to treatment with sulphonamidcs 
Sulphathiazole fed in the mash at the level of o 5 P^^ 
a sodium salt in the dnnking-watcr at the o 1 per cent level is 
perhaps most commonly used 

Sulphamezathine at the same dosage as recommended for 
coccidiosis IS also effective 

If there is no response to treatment within about a Aveek it is 
probably that a different type of infection is implicated 

The birds should be liberally fed on nourishing wet mashes 
containing cod-hver oil It is advisable to discontinue dry- 
niash feeding during an epidemic High-level feeding of 
antibiotics is of value in the event of an outbreak of this and 
many other diseases , 

Attention should be paid to the ventilation of the houses and 
sanitary condiUons generally Water- and food-troughs shou 
be disinfected daily 


Personal communication 
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Chronic Respiratory Disease. Chrome respiratory disease, 
usually referred to as CRD (also air-sac infection), is a 
major cause of mortality in American broiler plants Numerous 
outbreaks have been reported in this country, and in view of the 
growth of the broiler industry they may become more ividespread 
Most workers believe that the causal agent is a pleuro- 
pneumonia-like organism similar to or identical with that 
causing sinusitis (“ swollen head ”) in turkeys 

It should be pointed out, however, that it is not unusual for 
the P P L O to be associated with a primary virus disease such 
as infectious bronchitis, fowl pest or infectious laryngo-traclieitis 
and that secondary infections with coliform organisms causing 
swollen face, infected air sacs and associated conditions is the 
rule rather than the exception 

In view of this interaction between a number of conditions, 
some workers now feel that the title Chrome Respiratory 
Disease should be replaced by “ Respiratory Disease Complex ” 
Mortality among chickens is not usually high, although in 
some outbreaks heavy losses have occurred Economic loss 
arises mainly from slower growth, poor carcase quality of table 
chickens and lower egg production 
The disease spreads rapidly by contact with infected stock or 
infective materials The danger of infection in large groups of 
birds in broilcr-houses will be recogmaed 

C R D IS also spread through the hatching egg, indeed, it 
has been stated that some 40 per cent of eggs may be infected 
Birds that have recovered from the disease may become 
“ earners ” 

Symptoms resemble those of colds and coryza and many 
other respiratory diseases, namely running nostnls, sneezing 
and laboured breathing accompanied by rattling sounds 
Nasal discharges soon become thick Tear ducts and sinuses 
become blocked, causing swelling 

Diagnosis of C R D iscomphcated It calls for investigation 
by laboratory workers specializing in respiratory diseases in 
order to isolate the causal organisms responsible for specific 
outbreaks 

CRD responds to intramuscular injection of antibiotics 
such as streptomycin, while high-level feeding of antibiotics 
such as aurcomycm and tcrramjcin for ten to fourteen days nn> 
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be beneficial, probably on account of their effects on secondary 
organisms 

Furazobdone is also of value m the treatment of this disease 
Following an outbreak, the usual sanitary measures should 
be applied to get nd of infection in premises and equipment 
Houses should be de populated, litter removed and burnt and 
the intenor of the houses thoroughly ^vashed and disinfected 
Omphalitis This disease, also knoi\n as navel ill, )olk 
infection and mushy chick disease, is caused by bactena invad 
mg either the yolk, resulting in greater or lesser breakdown of the 
yolk contents and inflammation of the yolk sac, or the na\el, 
which becomes much enlarged, the tissues about the navel being 
swollen and necrotic 

The former condition is true mushy chick disease, whereas 
the latter is true omphalitis or navel ill 

Outbreaks of both forms of the disease can cause serious losses 
among chicks 

A variety of different bactena, many normal inhabitants of 
the adult hen’s intestines, have been identified in outbreaks 
Gordon (1959) reported two outbreaks of yolk sac infection 
with staphylococci which involved both embryonic and chick 
mortality traced to people who were nasal or skin carriers of 
the organisms handling hatching eggs on the eighteenth day of 
incubation 

Control measures must be directed towards improved 
hygiene on breeders farms and in hatchenes, suitable storage 
conditions for eggs, dipping or fumigation of eggs prior to 
incubation, routine fumigation during incubaUon and a high 
standard of hygiene in chick sexing and packing rooms 

Escherichia colt Infections Recently E colt infections have been 
responsible for mortality and poor growth among broiler chicks 
Outbreaks have occurred in chicks of six to ten weeks of age 
resulting m losses of 7 10 per cent, wnth considerable consequen 
lial loss due to downgrading of survivors 

Organisms of this group arc present in large numbers m the 
gut of chicks a da) or so old, and arc normally harmless 
Certain strains, however if they invade the blood stream cither 
through the gut or by other routes can cause infection in other 
organs and tissues 

Symptoms of the disease are similar in nianv respects to those 
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of C R D , with which it may be associated, but there is no nasal 

discharge or swelling of the face 

It has been noted that the disease is more prevalent in winter. 
This suggests that it may be associated with faulty ventilation 
and spread by the breath 

Affected chicks show the usual symptoms of ill-health, they 
stand about with head drawn dose to the body, the feathers are 
ruffled and the eyes may be closed The appetite is poor 
Some chicks may have yellowsh diarrhoea 

Post-mortem examination reveals enlargement of liver, heart 
and kidney, with yellowish gelatinous material covering them 
The matenal may be found also in the air sacs and under the 
skin, which may be dry. 

CRD when associated with £ coh infections may result in 
high mortality because the latter impair resistance to the 
former Thus CRD, usually a comparatively mild type of 
disease, may assume epidemic proportions if the birds are 
debihtatcd in some degree by coh infections 

Should an outbreak be suspected, carcases should be sub- 
mitted without delay to a laboratory for examination 

This IS a new disease of chicks In the light of present 
knowledge it may be said to be a disease of large intensive- 
rearing units 

Many strains of the E colt isolated have been found to be 
resistant to tetracyclines, probably as a result of their continuous 
use in broiler diets 

High-level feeding of antibiotics gives inconsistent results for 
this reason 

Furazolidone at o 04 per cent of food for seven to ten days is 
also recommended 

Virus Diseases. Fowl Pox. Symptoms of foivl pox are 
similar to those desenbed for catarrh and “ roup ”, with the 
exception that wart-hke lesions appear on the comb and 
wattles, in the head type of this disease, and these lesions arc 
usually present in at least some of the birds If fowl pox is 
suspected and lesions do not appear in an) of the birds, a few 
specimens should be sent to a laboratory for cxntnimtiori 

Fowl pox IS extremely contagious, rather tlian mfeetjous, that 
IS to say the disease is spread by direct contact between birds or 
contact with infective matcnil 
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Outbreaks often follow wounds caused by fighting. It is 
known that infection can be spread by blood-sucking parasites. 

The disease may cause high mortality. It usually spreads 
slowly at the outset, so that if early cases are destroyed and 
general disinfection is carried out the outbreak may be con- 
trolled. Flock treatment is similar to that recommended for 
contagious catarrh. 
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no. 273. COMB AND MOUTH TYPES OF FOWL POX 

The spots or warts on the comb, etc., should be painted with 
tincture of iodine. The false membranes in the mouth should 
be carefully removed and the raw surface treated similarly. 

Fowl pox may be prevented by vaccination. The vaccine 
used in this country is prepared from pigeon-pox virus, and 
was first perfected by Doyle at the Ministry of Agriculture’s 
Veterinary Laboratory. 

Vaccination is a simple process. A feiv feathers should be 
plucked from the thigh and the exposed skin scratched with a 
scarifier supplied with the vaccine. Scratching should not 
cause bleeding, but it should be sufficiently deep to allow the 
vaccine to enter. 

If reliable vaccine is employed and the operation is properly 
carried out, reaction will be seen fi\c to seven da>s later, when 
feather follicles of the vaccinated area will be swollen. If 
reaction does not occur, the bird may be naturally immune, or 
the vaccine ineffcctiv'c or the w^k not properly carried out. 
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Vaccination does not give immediate protection It requires 
up to about twelve to fourteen days to become effective This 
treatment will give immunity for about six months After 
this period the effect gradually wears off 

Should there be any reason to fear an outbreak of fowl pox, 
vaccination should be done in the late summer — early in 
September. This will give protection during the winter 
months, when an epidemic is most likely to occur 

Vaccination should be regarded as a preventive of fowl pox, 
not as a cure for the disease Nevertheless, it is possible to 
vaccinate early cases with success, provided they are strictly 
isolated from healthy stock This vaccination causes a tern 
porary increase in the severity of the disease, but treated birds 
usually recover Birds may be vaccinated at any age (even 
at a day old). 

The importance of isolating newly purchased stock and 
stock returned from shows and laying-tcsts cannot be over- 
emphasized Many epidemics have been caused by placing 
apparently healthy birds in the flock immediately on their 
arrival at the farm 

Vaccination will give protection only against true fowl pox 
It will not protect the birds against the common cold and other 
catarrhal conditions 

InfecUoiis LaryngO'iracketits This is one of the most serious 
poultry diseases in this country where the first outbreak ivas 
reported in the mid-thirties Sporadic outbreaks occurred sub- 
sequently, they were largely confined to table-poultry plants 

During the war and early post-war years the disease almost 
disappeared In recent times, however, numerous outbreaks 
have been reported, mainl) in areas of high poultry population 
m the north-west of England 

In some districts losses arising from this disease are so serious 
that some poultrymcn consider that it ranks equally with foul 
pest in economic importance 

As with other diseases ILT (also known as conngious 
bronchitis and Canadian ’flu) occurs m different degrees of 
virulence 

In the acute form mortality is very high, commonly cxcccd- 
ing 70 per cent It is this form which shou-s the most cicar-cut 
s)mptoms 
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The affected bird has great difficulty ii breathing it 
extends its neck, closes or partially closes ii*' eyes opens it' 
beak and breathes slowly, making a gurgling nr rattling sound 
It shakes its head in an effort to expel the mucu'; in the tr chca, 
and may cough up blood or blood stained mucu , ^vhich may 
be found about the houses and runs The comb f ice etc 
are usually dark in colour The bird becomes progressively 
weaker, and finally dies from exhaustion Death usuall) 
occurs within about a week of the onset of sjmploms, and 
birds which survive remain earners for at least a year 
\ In the chronic form of the disease mortality is low, possibly 
less than 5 per cent In some outbreaks only the odd bird 
may be lost 

Birds affected with this form do not show the marked symp 
toms associated with the acute form, they do not become 
distressed Symptoms resemble those of mild colds — nasal 
discharge, loss of condition and in the case of laying flocks a 
decline in egg production, although the latter docs not usually 
occur so suddenly as in fowl pest 
ITT IS not so highly infectious as many other respiratory 
diseases, and if a high standard of hygiene is maintained it may 
Be possible to contain an outbreak to a section of the farm 
Greatest risk of the spread of infection arises from earner 
birds Birds that have recovered from an outbreak may not 
only cause infection among other flocks if sold off the farm but 
may provide the media for perpetuating infection from season to 
season if retained on their native farm 
In no circumstances should live birds be sold off the farm 
while the disease is active Recovered birds sliould be mar- 
keted for table 

An outbreak or suspected outbreak should be reported 
immediately to a vetennary officer of the Animal Health 
Division of the Ministry of ^gnculture 

An entirely reliable vaccine has been prepared and is in 
common use in Amenca It gives lasting protection against 
infection and has no adverse effects on the stock Vaccination 
oHaying flocks docs not lower egg production 

Since a live vaccine is cmplovcd it may m certain orcum- 
sianccs cause a spread of infection V iccincs arc not at present 
I'ailablc in tins countrv 
7 
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If an outbreak is confirmed veterinary advice should be 
followed. 

Fowl Pest. Mwcastle Disease : Fowl Plague. The term 
“ fowl pest ” includes two diseases known as fowl plague 
and Newcastle disease, but the latter is now generally called 
fowl pest. Newcastle disease and fowl pest are synony- 
mous. 

These diseases are highly infectious and extremely dangerous 
virus diseases ivhich in their acute forms may cause heavy and 
rapid mortality. 

Both diseases are notifiable in accordance mth the pro\dsions 
of the Fowl Pest Order of 1936. 

The first recorded outbreak of fowl pest — i.e., Newcastle 
disease, occurred atNewcastle-on-Tynein 1926, hence its name. 

In 1933 an outbreak occurred on a farm in Hertfordshire, 
but all the birds were slaughtered and the disease did not 
spread to other farms. 

No further .outbreak was reported until February 194.7, 
when the disease was confirmed in Somerset and quickly 
spread to other parts of the country, by the movement of live 
birds through markets and by dealers. Enquiries showed that 
the source of infection was unboiled swill containing the offal 
of birds imported from European countries where the disease 
was rampant. 

The position became so serious that the Fowl Pest Order of 
1936 was amended to ensure more effective measures of con- 
trol. The principal provisions of the amended Order are as 
follo^vs : — 

1 . Every person having in his possession or under his charge 
any poultry, or the carcase of any poultry, which is affected or 
suspected of being affected with fowl pest shall, with all 
practicable speed, ^ve notice of the fact to the local police or a 
veterinary officer of the Ministry of Agriculture. 

2. A veterinary surgeon who examines any poultry, or the 
carcase of any poultry, and suspects that the poultry or carcase 
is affected with fowl pest shall, with all practicable speed, give 
notice of the fact to a constable of the police force for tJie area 
wherein the poultry or carcase is. 

3. A constable receiving any such notice shall immediately 
transmit the information by the most expeditious ineans to the 
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Veterinary Inspector appointed for the time being by the 
Minister to receive such information within the area w'herein 
the poultry or carcase is 

4. Prevent the access of poultry, or of any person (other than 
the person attending the poultry) to the premises or part of the 
premises on which any diseased or suspected bird or carcase is 
or has been kept. 

5. Detain on the premises all poultry thereon and the carcases 
of any poultry. 

6. Restrictions are placed not only on the premises W’herc the 
disease is certified to exist and premises where there are 
poultry which have been exposed to infection, but also premises 
where the disease is certified to have existed during the previous 
twenty-eight days, as well as those on which, during the Uventy- 
eight days, there were poultry which had been exposed to the 
infection offow’l pest. 

7. The Ministry may cause to be slauglitcrcd all affected 
birds or those suspected of being so and any poultry in contact 
with affected birds or exposed to infection in any way. 

8. Compensation is paid only for any unaffected birds that 
have to be slaughtered. 

In addition, there are restrictions on the marketing of live 
poultry and show’s of live poultry, the boiling of swill is com- 
pulsory, while the importation of birds from countries in whicli 
the disease is present is prohibited. 

Provisions of the Order arc subject to amendment, and the 
reader is advised to seek information from his County Poultr)’ 
Advisory Officer or from the police w’ilh regard to the provisions 
which may be in force at a given time. 

The acute type of fowl pest will result in a liigh rate of 
mortality — up to 100 per cent. Turkeys, pheasants and other 
species of fowls arc susceptible. Ducks and geese in close 
contact >silh affected poultry ha\c usually remained healthy, 
but became infcctisc to chickens after a period of three to four 
days and infcctlvily persists for three to four days (Asplln, 
1917 ) 

'Hic symptoms of the acute type arc as follows: — 

Drowsiness, ruffled feathers, loss of appetite, grecnisll•ycHo^r 
diarrhcca, rapid breathing accompanied by gurgling or rattling 
sounds, ncr\ous twitcliing of hc.itl and neck, and partial 
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paralysis of wmgs and legs may be seen There may be a 
discharge from eyes and nostrils, egg production rapidly falls 
and the death rate may be very high 

In mild cases, tliat is to say where the low type of the disease 
IS present, the only symptoms may be a rapid decline in egg 
production usually accompanied by rattling sounds and 
symptoms normally associated with colds The mortality 
rate varies from ml to 10 per cent, but this type is dangerous 
because it can give rise to the acute type 
Whenever there is a slump in egg production for no apparent 
reason, whether or not it is accompanied by any of the above 
symptoms, the poultry-man should report the matter to the 
local veterinary officer of the Animal Health Division of the 
Mimstry of Agnculture or the County Poultry Advisory 
Officer 

The virus is readily killed by heat, hence the importance of 
sterilizing all swill by boiling or steam-cooking The virus has 
been recovered from bone marrow and tissues of birds which 
have been kept under refngcration conditions for at least six 
months This and other points are dealt with in a summary 
of the epidemic in England dunng 1947 in a paper read to the 
World’s Poultry Congress, 1948 (Gordon, Reid and Asplm) 
and to the 14th International Veterinary Congress by Asplm, 
Gordon and Reid 

A form of blood test is applied for the detection of infected 
birds It IS called the haanagglutination-inhibition lest In 
many countries vaccines have been produced for the control 
of Newcastle disease Those which have been really effective, 
however, have been prepared from live virus, and have been 
associated with all the dangcre in using this type of vaccine 
Doyle and Wright (1950) described an inactivated vaccine 
against Newcastle disease and m 1952 Asplm* reported the 
results of preliminary expenments with a strain of Newcastle 
disease virus of low pathogenicity 
Asplm found that “ Chickens inoculated mtranasally with 
this virus either developed mild respiratory symptoms or failed 
to show symptoms Chickens vaccinated when less than seven 
days old were immune for four or five months as judged by their 
failure to develop symptoms when challenged vMth virulent 
1 The \t(mna/y Gf page 5 
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virus Growing chickens or adults developed 1 more durable 
immunity 

Vaccine applied by wing web stab gave unreliable results 
Most vaccinated fowls whose H I litres had fallen to ro or less 
were found to excrete virus m their fxces for a period following 
challenge ” 

There were few outbreaks in the early part of 1950, but in 
October of that year the low or sub acute type of the disease 
appeared in Suffolk and quickly spread to other areas 

It IS this type of the disease that persists, the greatest incidence 
being in the winter months, followed by relatively few out- 
breaks during the late spring and summer In i960, however, 
this pattern was not followed, there were numerous outbreaks 
m the spring and summer, some involving large farms on 
i\hich thousands of birds were slaughtered 

The acute form appears to have been eradicated, no out- 
breaks have been reported in recent years 

Owing to the continuance of sporadic outbreaks of the sub 
acute type, many have urged that the slaughter pohey be 
abandoned in favour of vaccination They believe that this 
form of the disease must now be regarded as endemic, that the 
present policy is ineffective A survey by the Ministry of 
Agriculture failed to disclose widespread latent infection In 
view of the large number of outbreaks in 1959 60, the Minister 
of Agriculture appointed a Committee of Enquiry into fowl 
pest with wide powers to seek information, both m this country 
and overseas, with regard to the control and other aspects of 
the disease 

The report of the Committee is not available at the time of 
wTiting 

It is not without significance that the increase m outbreaks 
of fowl pest has coincided with the growth of the broiler industry 
High density of chick population in large groups under condi 
tions prevailing on broiler plants is favourable to the spread of 
infection Some believe that extractor fans play a part in the 
dissemination of this and other diseases 

Restriction of movement of live birds now enforced in certain 
areas with a view to preventing the spread of the disease 
seriously interferes with the business activities of breeders and 
hatcheries, but until veterinary authorities are satisfied that 
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other measures of control can safely be introduced it is in- 
cumbent on all concerned to comply fully ^Mth the pro^^slons 
of the Fowl Pest Order. 

Since the first outbreaks of foul pest occurred in 1947, 
14,106 outbrcal^ uere reported, 17,176,592 birds slaughtered 
and about :^i3,500,ooo paid in compensation to the end of 
i960 

Fowl Plague The symptoms of fowl plague, ulnch may also 
affect turkeys, ducks, geese, pheasants, gulnca-fbul and pea- 
fowl, and many svild birds, resemble those of acute foul cholera 
Some birds are found dead without having shown symptoms 
Usually, however, the aflccled birds are dejected, refuse food, 
tlic feathers are ruflled, and m some cases there is a discharge 
from eyes and nostnls The incubation period is usually from 
three to fi\c days and mortality may be as high as 100 per 
cent 

The disease IS usuallysprcad by food and water contaminiled 
with the discharge and droppings of affected birds High and 
rapid mortality in the flock should cause the disease to be 
suspected and tlic poultry-man should at once conform with 
the provisions of the Fowl Pest Order (see p G96). 

Fowl plague IS not known to be present in Great Britain 

Fowl Paralysis, Leucosis, Lymphomatosis Fowl para- 
lysis was first reported in this country m 1929, but it is pro- 
bable that U liad long existed to some extent in our flocks, 
losses being attnbuted to such complaints as rheumatism and 
cramp 

In 1930-31, howeser, deaths became more numerous, and 
m subsequent years tlic disease .assumed epidemic proportions, 
reaching its peak about 1936-37. 

^Vhllc losses among flocks in which symptoms of tnic foivl 
paralysis of leg, wing, neck and crop were widespread, increas- 
ing mortality was arising from hmphoniatosis This is refer- 
red to .as Msccral lymphomatosis, and is due to the abnornnJ 
increase in white cells causing tumours m s.arious Internal 
organs 

Coinciding with mart ihly from the abo%e conditinin, blind- 
ness became more prcsalcnt. In many birds the pupd of the 
esc, instead of being circular, was irregular, oflen “filling’' 
into the white. In othen the ms liecame cloudy or white and 
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had the appearance of cataract. This condition is described as 
infectious iritis or ocular lymphomatosis. 

At the same time some individuals were affected with en- 
largement of the bones (osteopetrosis), particularly those of the 
shanks, which became enormously swollen, while other birds 
showed evidence of anasmia (leukamia) accompanied by pro- 
gressive loss of weight and finally death. 

For many years all these conditions were considered to be 
different manifestations of the same disease and ^vere collectively 
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FIO. 274. — FOWL paralysis: an advanced case 
Note the masaive enlareement of the Jeft nerve {of the bird) 
compared with the right nene which ia norma). 

referred to as the avian leucosis complex or lymphomatosis, 
which thus comprised: 

(i) neural lymphomatosis {fowl paralysis) ; 

{ 2) visceral lymphomatosis (lymphomatous tumours) ; 

(3) ocular lymphomatosis (eye form) ; 

(4) osteopetrotic lymphomatosis (bone form) ; 

- is'; 

A great many other terms were applied to the above condi- 
tions, believed to have a common causal factor. 

The above classificadon resulted in the greatest confusion, 
and has been responsible for much misunderstanding, not only 
among breeders and their customers but also in veterinary 
science. 

For example, for many years different views were expressed 
with regard to egg transmisMon of the disease. Hutt and Cole 
considered that if egg transmission did in fact occur it was of 
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relatively slight importance compared mth exposure to in- 
fection early in life 

Waters and his associates expressed an opposite view, and it 
was not until it was realized that the former ^se^e working with 
neural lymphomatosis or fowl paralysis and the latter with 
visceral lymphomatosis that these views could be reconciled 
It is now accepted that the prc\ious classification is no 
longer tenable, because far from being one there arc four, 
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Fia 275 — roWCPARALtSlS AnPlCAL 
CASE OF FOWL, PARALYSIS 
Note the clutching cKw of il c bird a nql t 
foot uhich IJ held for>»-inl Tlic left vung u 
also alTrclcd 

possibl) more, different diseases in tlic group, moreover, 
resistance to one docs not ncccssanl> imply resistance to an> 
other 

Avian leucosis is a ncophslic or canccr-hkc condition result- 
ing from abnormal multiplication and dispersion of certain 
t> pcs of blood cells w hich either cause gross enlargement of the 
various internal organs (diffuse form) or tumour-hke growths 
(discrete form) 

Tlie reason for the cells behaving in this manner is not 
understood Research is constantl> proceeding, hut the prob- 
lem IS as complicated as that of cancer in man 'Hie opinion, 
however, is that viruses arc responsible 

Leucosis IS responsible for so-calKd big-hver disease and the 
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enlargement of the spleen, kidneys, heart and other organs in 
greater or lesser degree. 

Pathologists subdivide the disease into three groups (n) 
lymphoid leucosis, (i) myeloid leucosis, (r) erythro leucosis, 
depending on the blood cells involved. Lymphoid leucosis is 
by far the most common disease, being responsible for about 
80 per cent of the cases of leucosis. This form is the cause of 
big-liver disease. 
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FIG. 276. — FOWL paralysis; tiic dropped 

WING A COMMON SYMPTOM OF FOWL 

PARALYSIS 

Myeloid leucosis results in soft, whitish tumours in breast 
bone, ribs and other bones and also in enlargement of liver and 
spleen. 

Erythro leucosis is the least common type. It causes 
enlargement of liver and spleen, which become abnormally 
dark in colour, soft and readily rupture. 

Subdivision of leucosis is of value mainly to the veterinary 
surgeon. It is not a matter of primary concern to the poultry- 
man. Leucosis is most cximraonly seen in birds from about 
four months to eighteen months old. 

Leucosis, or as it is still frequently referred to in literature, 
visceral lymphomatosis, may be transmitted through the egg, 
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but according to Burmestcr and Waters (1905) the im 
portance of egg transmission lies not in the disease ^vhlch ma) 
or may not occur in chicks hatched from infected eggs, but in 
the disease which is transmitted b> direct or indirect contact 
from chicks which hatched /rom infected eggs to chicks ivhicJi 
hatched from eggs of hens that have had no experience with the 
virus ” 

In other words, chicks from infected eggs ma) spread m 
fection to susceptible chicks from non infected eggs 

Research has demonstrated the infectious character of 
leucosis Infection occurs mostly among clucks during the 
brooding stage, therefore iJie more cficctivcly they can be 
isolated for the first three or four weeks, the lower will be the 
incidence of the disease 

Isolation of young chicks is the most effective and practical 
method of reducing losses from this disease Chicks should be 
brooded as far as practicable from growing and adult stock, 
and care should be taken to avoid carrying into the brooder 
house sacks, feed trouglis and other appliances winch may 
contain infective matcnal 

Fowl paralysis is a disease of the nerves It is now thought 
(Campbell, 1954) to be a chronic inflammaiion, possibly 
caused by a virus resulting m enlargement of v anous nerves and 
consequently paralysis of the part concerned 

Birds affected with leucosis iisualK mope and show the 
common symptoms of ill health, although some may lay to 
within a few days of death Bnght green diarrhaa, emaciation 
and ana:mia frequently occur Svmptoms arc not, hovsever, 
cliaractcnstic 

In eases of fowl paralyaus typical symptoms arc commonly 
seen They will depend on the nerves affected , for example, 
paralysis may appear m one or both legs or wings, in the neck 
or crop 

Usually one leg (or wing) is aflectctl at the outset, the first 
symptom being slight limping J^tcr the leg (or wing) 
becomes completely paralysed Frequently the bird may drag 
a leg or hold tt m a fonvard position I’antysis of the nrtk 
muscles may result in the neck becoming luastcd 

1 licrc is no c\ idcncc that fowl paralysis i< tnmmitied through 
the egg I* differs from leucosis in tins respect, but in common 
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with leucosis it appears to spread by contact during the brood- 
ing period. The younger the chicks, the greater their suscepti- 
bility to infection. Therefore they should be isolated at least 
up to three or four weeks of age. 

Similarly, the bone form has been removed from the leucosis 
group of diseases. Osteopetrosis is comparatively rare; it is 
not of economic importance, and its cause is obscure. 



PMo: ^Mer7t Panltry Kuptng 
FIG. 277. — OCULAR lymphomatosis; the pin- 
point PUPIL COMMONLY SEEN IN BIRDS 


Ocular lymphomatosis or iritis (grey eye) is no longer 
regarded as a manifestation of leucosis. Whether there is any 
association with paralysis is uncertain, and the cause has not 
been determined. Many workers believe that it is infectious. 

While birds showing split or running' pupils, pin-point pupils, 
“ grey eye ” and other defects of the eye should be culled, it 
seems desirable to point out that birds having pale-coloured 
eyes, always provided they arc structurally perfect, may be 
healthy and can produce healthy progeny. 

Ball and Cole, Department of Poultry Husbandry, Cornell 
University Agricultural Experimental Station, studied the 
relationship between the iris colour of the dam and the mor- 
tality of her progeny. Data from the investigation were based 
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The Icukxmic or blood form of the disease is fairiy common 
and IS caused b> the lymphoid or tumour cells invading the 
blood stream Tins results in Icukaimia 
Distinction bcti\ccn (he different manifestations of the 
leucosis complex and other conditions commonly found in 
poultry IS often difficult and requires laboratory investigation 
It must not be assumed that all birds showing symptoms of 
paralysis are affected with the disease, and whenever a number of 
suspected cases occur a poultry pathologist should be consulted 
Although chicks arc usually infected wath leucosis and foisl 
paralysis early in life, symptoms in the ease of leucosis are most 
commonly seen as the birds approach maturity and during their 
first laying season Fowl paralysis is most prevalent in grow mg 
stock between three and seven months old, but in recent years 
there is a tendency for cases to occur in >ounger birds between 
four and eight weeks old, particularly wlien intensively reared 
In the light of present knowledge, control of this group of 
diseases must depend on sound methods of breeding and 
general management, including isolation of>oung chicks 
By selective breeding it is possible to establish resistant 
strains, as the work of Hutt and his associates at Cornell 
University has shown, but to be successful this method of 
tackling the problem entails pedigree breeding, very effective 
control, exposure to infection to test for resistance, a long-term 
and costly breeding programme 

The breeder will be on firmer ground if he selects stock for 
sound general health, if he breeds in family groups and keeps 
full control of new stock that may be introduced until it has 
proved high resistance to infection of these diseases 

How far a breeder could go in rejecting families according 
to the incidence of leucosis or fowl paralysis Wil depend, of 
course, on individual circumstances, but it is wiser to select for 
good health than to make specific selection for resistance to 
these diseases 

No drugs or vaccines have been discovered for the prevention 
of leucosis or fowl paralysis 

The diseases are not nutnbonal as the term is generally 
understood, but this does not imply that malnutrition may not 
be a predisposing factor, as also may coccidiosis, internal 
parasites and environmental conditions 
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Epidemic Tremor (Encephalomyelitis) Sporadic out 
breaks of this disease are reported Long recognized overseas, 
It did not occur in Bntam until about 1953 In recent years 
the incidence of the disease has increased 

Knowledge of this disease at the moment is slight, but it may 
be egg transmitted by carrier birds It frequently disappears 
after one or t\vo batches of chicks ha^e been affected, since 
adults develop immunity and pass this to their progeny Out 
breaks are often confined to the eggs from a particular flock 

The disease can probably also be transmitted by contact 
from chick to chick, but the mode of spread under natural 
conditions is not understood 

The disease is one of considerable economic importance, 
in large scale chick production, as in broiler growing, mortality 
may be high 

Symptoms are most commonly seen in chicks of luo to six 
weeks old, but they may express themselves m chicks about a 
week old and in growing stock It js, however, primarily a 
disease of young chicks 

Affected chicks show unsteadiness m movement accompanied 
by slight tremor of head and neck As the disease progresses, 
tremor increases, twisting of head and neck occurs and legs 
become paralysed 

Tlic disease cannot be distinguished by field examination 
from certain symptoms arising from fowl pest and crazy chick 
disease Live specimens must be examined in the laboratory , 
but in view of the possibility of fowl pest being responsible for 
the symptoms, a vetennary surgeon should be consulted before 
birds are sent to a laboratory 

There is no treatment for this disease AH clucks showing 
symptoms should be killed 

Infectious Bronchitis Tins disease, common in the USA, 
mav be more prevalent in this country than reports indicate, 
for the symptoms arc imhsungwshahlc from those of colds and 
other respiratory diseases 

In young clucks mortality may exceed 50 per cent In 
adult birds few losses occur, but there is a sudden fill m egg 
production and the laying of grossly misshapen, badly shelled 

Most outbreaks in Rntam ime occurred imong laving 
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flocks. The disease is comparatively rare in chicks, but this 
may be due, as Ghu points out (1958), to outbreaks among 
young birds being of so mild a type that they arc not recognized. 

There is no evidence of egg transmission. Infection is 
spread by the virus passing from bird to bird and in houses not 
efficiently disinfected. Infection may be carried over from one 
batch of birds to another. 

Vaccines, widely used in the U.S.A. and Canada, are not 
available in this country. Control of the disease can be 
effected by depopulation of the houses, cleaning and disinfection 
of plant and equipment. 

Infectious Synovitis. This disease, first reported in the 
U.S.A. in 1954 by Olson et at. and in Britain in 1959 by 
Carnaghan, occurs principally on broiler plants. In the XJ-S.A. 
the disease is widespread in broiler-gro\ving areas. 

Symptoms may become apparent ^vhen the chicks are about 
six weeks old. Mortality may not exceed approximately 
10 per cent, but a high proportion of the survivors are likely 
to be downgraded on account of poor carcase quality. 

The majority of affected birds show swellings of the joints 
of the foot and hock and the tendon sheaths between foot and 
hock. The stvellings contain a thick grey or yellow fluid. 

The conditions under which broiler chicks are reared appear 
to make them susceptible to this disease. 

“ The agent isolated by Carnaghan appeared to be sensitive 
to streptomycin and resistant to penicillin, and in chick experi- 
ments chlortetracycline in the drinking water at the level of 
600 mg./gal. (approx, equivalent to 200 gm./ton) was shown to 
prevent the development of the disease ^\'hen given five days 
after luCeeti/aw. 

“ Furazolidone has also proved effective in field trials when 
given at a level of 100/200 gm./ton (Cosgravc 1957) ” ^ 

Fungoid Diseases. Aspergillosis or Brooder Pneumonia. Asper- 
gillosis is frequently described as brooder pneumonia. The 
latter term is misleading because it docs not distinguish between 
pneumonia arising from other causes. 

Aspergillosis is a specific disease due to a common fungus 
{Aspergillus fumigatns), frequently present in damp litter and 
mouldy food. 

• Conlon, nriiish Vet. Aun. Mcciing, ig59- 
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The fungus establishes itself in the ■windpipe, air-sacs and 
lungs, which show yellowish-whitc nodules. Young chicks 
are most susceptible to the disease, but it may affect older birds. 

The symptoms may be confused witli those of other chick 
diseases. Affected chicks mope, the feathers are ruffled, the 
wings droop. There is diarrhoea, loss of appetite and loss of 
weight. Later the chicks become very weak and are unable 
to stand. Breathing is rapid, and a rattling or snoring sound 
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Fic. 279 — rA\'us Or white comb 


can be heard if chicks are held to the ear. This is due to air 
passing through the accumulation of mucus in the respiratory 
passages. There is no treatment for the disease. Affected 
chicks should be killed and the bodies burnt. 

The disease should be prc\'cntcd by attention to sanitation. 
Care should be taken to avoid mouldy litter or food, and to 
keep the litter dry. The trouble may arise from spilling water 
when filling the drinking-vcsscIs, or failure to keep the food- 
troughs clean, particularly when feeding Met mash. 

Favus cr White Comb. This disease, which seems to be very 
rare, is caused by a fungus that attacks the comb, face and 
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wattles, but if neglected will spread to the feathered parts of 
the body 

The disease first appears as whitish-grey areas on the comb 
and face Later these areas may coalesce 

The affected parts become encrusted, and have an unpleasant 
odour hke mouldy cheese In advanced cases the feathers arc 
dry and brittle and break off, leaving bare patches The 
birds become emaciated and may die 

In the early stages the disease is readily cured The affected 
parts should be washed with warm, soap) water contaimng 2 per 
cent of reliable coal-tar disinfectant, and should then be dressed 
with coal-tar or sulphur ointment every two or three days 
The house should be thoroughly disinfected and the litter 
renewed Care should be taken when handhng affected 
birds, as the disease is transmissible to man 
Protozoan Diseases. Cocetdtosts This is one of the com- 
monest diseases of chicks and growing stock Years ago it was 
responsible for senous losses among chicks, the death rate in 
many outbreaks being extremely high Today drugs are 
widely used for the prevention and treatment of this disease 
Tlicy arc so effcctiv c that it is no longer a major hazard m chick 
rearing, but outbreaks among broiler chicks may result in 
senous financial loss by downgrading of the carciscs 

Coccidiosis IS caused by protozoan organisms knowm as 
coccidia They are microscopic parasites of which there arc 
many species Certain species produce no symptoms, some 
have a detrimental effect on the Jicalth of the stock but do not 
cause death, while others, if outbreaks arc permitted to run 
their course, may be responsible lor Iiigh mortality 
Coccidia are known as “host-specific” parasites — ir, the 
species Or types responsible for disease m fowls wall not affect 
other animals, such as cattle and rabbits, and the coccidia 
aficcting these animals v%ill not affect fowls This applies even 
to species of birds, for examph, the coccidia harmful to 
turkeys, geese and ducks will not affect fowls 
Other birds and animals may, Iiowcvcr, act .as mechanical 
earners of the tv pcs of coccidia affecting poultry 
Tlic hfc-cyclc ofcoccuha i< rather complicated, various forms 
of the parasites being produced in the course of it 

A point of outstanding importance to the poultry-man, 
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FIO. 280. — COCCIDIOSIS: DIAGRAM SHOWING CYCLE OF INFECTION 

Before cfTective drugs were discovered renewal of the litter at 
forty-eight-hour intervals was commonly practised. On some 
farms the young chicks were housed in folds which were moved 
to fresh ground daily. These measures are rarely applied to- 
day, because drug treatment is more effective and simpler. 

Unless drugs are used or reinfection prevented, the birds 
will continue to pick up sporulatcd oocysts in food, water and 
from the litter. Constant reinfection results in a massive build- 
up of the parasites, often resulting in the death of the host. 

When a bird swallows a ripe oocyst the tough envelope with 
which this latter is surrounded breaks down, liberating eight 
so-called sporozoites, which immediately penetrate the walls 
of the digestive tract, and eventually destroy the cells and cause 
great injury. 

In practice these oocysts arc swallowed in great numbers, 
and since each is capable of producing, by simple div’ision 
\\athin the digestive tract, 500-1,000 other forms, it will be 
realized that enormous damage may be done. 
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The parasites are so minute that it is extremely difficult to 
prevent infection in some degree, even by adopting laboratory 
methods. The oocysts can be carried on the hands and boots 
of the attendants, on food-sacks and utensils, on the feet of 
wild birds and animals, and they can be air borne. 

Coccidia are very widely distributed in nature. Few birds 
are completely free from the parasites, which can be regarded 
as normal inhabitants of the digestive tract When present in 
small numbers they do no apparent harm; when, however, 
their number is excessive, the birds show symptoms of cocci- 
diosis in greater or lesser degree. 
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FIG. 281. — ACUTE CiECAL COCCIDIOSIS 
Noteenlargcment of “limb” with blood-stained contents 


C(€cal Cocadiosis, The ciecal form ofcoccidiosis affects chicks 
from a few days up to about eight weeks of age, after which they 
are very resistant to this type of the disease. 

Cscal coccidiosis is caused by Eimerxa tenfUa. This type of 
coccidia differs from others in that the whole of its life-cycle 
'vithin the bird is spent in the cseca. In common with other 
types, oocysts are passed in the droppings and must sponilate 
before they become infective. 

In very acute cases a chick may show no symptoms, being 
found dead in the brooder. Tliis may occur with individual 
chicks, but, taking the brood as a whole, the symptoms are 
sufficiently characteristic to enable the practical man to 
recognize the disease, or at least to suspect it, and tlicn to adopt 
precautionary measures pending expert advice. It is essential 
to take the necessary steps to control the disease immediately 
the chicks sliow symptoms of it. 
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Affected chicks stand about with eyes closed, drooping \Mngs 
and the head drawn into the body The feathers are ruffled ; 
the birds have an anaemic appearance The most characteristic 
symptom, however, is the presence of blood in the droppings, 
which first appears between the fourth and fifth day following 
ingestion of sponilated oocysts 

In a rough post-mortem examination carried out on the farm, 
the ca:ca 'will be found thickened and swollen and the contents 
to consist of yellowish, cheesy material mixed with more or less 
blood — varying from red to brown in colour or in acute cases 
pure blood and blood-clots 

While several very effective drugs are now available for the 
control of coccidiosis, one of the earliest to be employed was 
one of the “ sulpha group — Sulphamezathine 

Horton-Smith and Taylor at the Ministry of Agriculture’s 
Laboratory first demonstrated the value of this drug 

The drug is now available in powder form for inclusion m 
the mash for the treatment of the disease (it should not be 
continuously used as a means of prevention), but it is more 
commonly used as a 16 per cent solution of tlic sodium salt of 
sulphamezathine, of iNhich 2 02 (4 tablespoonfuls) are added 
to each gallon of dnnking-water This will make a solution of 
0 2 per cent of the drug m the dnnkmg-water 

Treatment should be introduced immediately symptoms are 
noticed, and should be continued for not more than five days 
An altematl^e method is to give the drug for three days, 
water only for two days, followed by a further three days of 
medicated water The 323 schedule should not be con- 
tinued, that IS to say, two periods each of three days with an 
interval of two days between them are sufficient 
A remarkable feature is that chicks that have recovered from 
the disease as a result of treatment with Sulphamezathine 
become immune to subsequent mfcction 
Sulphamezathine is of no value in the prevention of the 
disease, and m no circumstances should it be given as a pre- 
cautionary measure The drug itself docs not produce 
immunity It is the coccidia themselv es that produce this the 
drug controls the seventy of the attack b> inhibiting reproduc- 
tion of the parasites in the later stages of their life-cycle In 
other words, a mild attack of coccidiosis which the drug ensures, 
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protects the birds from subsequent attacks in much the same 
tray as inoculation. 

In view of this, the litter should not be renewed. 

It should be borne in mind that the drug is toxic if used for 
long penods. 

The drug is stable in sodium solution and may be kept in 
stock lor immediate use in the event of an outbreak. 
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FIG. 282. — COCCIDIOSIS IN GROWING STOCK 
These birds are afTcctcd mth coccidiosis and show typical symptoms 
of the disease 


In more recent years other “ sulpha ” drugs have been 
employed in the treatment of coccidiosis, and in some cases as 
a means of preventing the disease. 

^ The most effective drug of this type is sulphaquinoxaline. 

The great advantage lies in the relatively low concentrations 
that are necessary to control ciecal coccidiosis and permit the 
development of resistance. No toxic effects arise as a result 
of short term treatments with low levels of the drug in the 
food ” (Horton-Smith, 1951). 

The drug is now available as a premix which is mixed with 
the mash to give 0’05 per cent of the active drug in the diet. 
In the event of an outbreak, tlie drug should be given for a 
period of seven days. Alternatively, the intermittent method of 
treatment may be used as advised when using sulphamezathine. 
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Affected chicks stand about with eyes closed, drooping wings 
and the head drawn into the body The feathers are ruffled , 
the birds have an anasmic appearance The most charactenstic 
symptom, however, is the presence of blood m the droppings, 
which first appears between the fourth and fifth day folloiving 
ingestion of sporulated oocysts 

In a rough post-mortem examination earned out on the farm, 
the cseca will be found thickened and swollen and the contents 
to consist of yellowish, cheesy material mixed wth more or less 
blood — varying from red to brown in colour or in acute cases 
pure blood and blood-clots 

Wfflile several very effective drugs are now available for the 
control of coccidiosis, one of the earliest to be employed was 
one of the “ sulpha ” group — Sulphamezathinc 

Horton-Smith and Taylor at the Ahmstry of Agnculture’s 
Laboratory first demonstrated the value of this drug 
The drug is now available in powder form for inclusion in 
the mash for the treatment of the disease (it should not be 
continuously used as a means of prevention), but it is more 
commonly used as a i6 per cent solution of the sodium salt of 
sulphame2athme, of which 2 oz (4 tablespoonfuls) are added 
to each gallon of dnnking-water This will make a solution of 
o 2 per cent of the drug in the drinking-isater 

Treatment should be introduced immediately s>mptoms arc 
noticed, and should be continued for not more than five days 
An alternative method is to give the drug for three days, 
water only for two days, followed by a further three days of 
medicated water The 323 schedule should not be con- 
tinued, that is to say, two penods each of three days with an 
interval of two days between them are sufficient 

A remarkable feature is that chicks that ha\e recovered from 
the disease as a result of treatment with Sulphamezathinc 
become immune to subsequent infection 
Sulphamezathinc is of no value in the prevention of the 
disease, and in no circumstances should it be given as a pre- 
cautionary measure The diaig itself docs not produce 
immunity It is the coccidia themselves that produce this (he 
drug controls the seventy of the attack b> inhibiting reproduc- 
tion of the parasites m the later stages of their life-cycle In 
otherwords, a mild attack ofcoccidiosiswhich the clnig ensures. 
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protects the birds from subsequent attacks in much the same 
way as inoculation. 

In view of this, the litter should not be renewed. 

It should be borne in mind that the drug is toxic if used for 
long periods. 

The drug is stable in sodium solution and may be kept in 
stock for immediate use in the event of an outbreak. 
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FIO. 282. — COCCIDIOSIS IN CROWING STOCK 
Thejc birdi are afTected with caccidtosts and show typical symptoms 
of the disease 

In more recent years other “sulpha” drugs have been 
employed in the treatment of coccidiosis, and in some cases as 
a means of preventing the disease. 

The most effective drug of this type is sulphaquinoxaline. 
“ The great advantage lies in the relatively low concentrations 
that are necessary to control ctecal coccidiosis and permit the 
development of resistance. No toxic effects arise as a result 
of short term treatments with low levels of the drug in the 
food ” (Horton-Smith, 1951). 

The drug is now available as a premix ^vhich is mixed with 
the mash to give 0*05 per cent of the active drug in the diet. 
In the event of an outbreak, the drug should be given for a 
period of seven days. Alternatively, the intermittent method of 
treatment may be used as advised when using sulphamezathine. 
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Sulphaquinoxalinc may be obtained as a iO'32 per cent 
solution for use in the drinking-water. This solution is added 
at the rate of 2 oz. to each 3 gal. of water, which provides a 
0-045 solution. This should be given on the same 

basis as sulphamczathine. 

Sulphaquinoxaline may be used as a preventive. For this 
purpose it is fed at an 0*0125 per cent level continuously for tlie 
first six or eight weeks. 

Recent work at the Ministry of Agriculture’s Laboratoiy' has 
shown that the addition of extremely small quantities of pyri- 
methamine to either sulphamezatliinc or sulphaquinoxaline Iws 
a synergistic effect, so much so that even when “ sulpha ” drugs 
arc used at one-tenth of the normal dose they arc effective in the 
control of coccidiosis. Such combinations arc not yet available. 

Later work suggests that pyrimethamine is relatively toxic 
for chicks (Stockdalc Lucas 295B). 

Nitrorurazonc, a drug not of the “ sulpha ” group, Is also 
extremely effective in the treatment of coccidiosis and, in 
common witli sulphaquinoxaline, may be given as a preven- 
tive when the clitcks arc exposed, or believed to be exposed, to 
infection. For the treatment of outbreaks 0-022 per cent of 
the dnig is used in the food for $c\’cn days or o-oi i per cent 
for ten days, where the chicks arc exposed 10 hca\y infection. 
For the prevention of cxcal coccidiosis nitrofurazonc is fed at 
the level of 0-005 -0-0 1 continuously to clucks from 

day to eight to twelve weeks old. 

Wlicn treatment with the above drugs is employed, renewal 
of the litter is unncccssarj-. 

After the chicks leave ilic brooder-house following an out- 
break it should be tljoroughly cleaned and then disinfected 
with a 4 per cent solution of w.vshing-soda in hot water, and 
finally spr.ayed with a 10 per cent solution of household 
ammonia. Hie liousc should be thrown open 10 dr>’ and air 
before being usctl again. 

It should be understood that no drug will guarantee com- 
plete freedom from coccidiosis. Occasionally outbreaks occur 
even svhen all practical mc.a 5 urcs have been taken to prevent 
llicm, but provided treatment svilh one of tlic above drugs h 
inlrotluccd promptly, the outbre.ak will be controllctl and 
losses reduced. 
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When symptoms of coccidiosis are seen among chicks receiv- 
ing a drug at preventive level, the dose should be increased to 
the curative level for not more than seven da>s Alternatively, 
another drug ma) be used at the curative level 
The action ofsulphaqumoxaline and nitrofurazone is similar 
to that of sulphamezathine Chicks that have recovered from 
an attack as a result of treatment with these drugs are resistant 
to subsequent infection 

Nicarbazm is one of the latest drugs to be used for the pre- 
vention of czecal coccidiosis It is given continuously at the 
rate of o 0125 per cent in the food If necessary it can be fed 
until the pullets are approaching matunty 
Nicarbazm should not be given to lading stock because it 
results in a high incidence of mottled yolks It will also result 
in birds that normally produce brown shelled eggs laying white- 
shelled eggs The drug has an adverse effect on hatchabihty 
Nicarbazm, nitrofurazone, amprohum and zoalene are now 
considered to be the most effective drugs for the prevention of 
the disease The two latter drugs are of recent introduction 
They are becoming widely used, and miy replace the two 
former A mixture of nitrofurazone and furazolidone at 0 005 
and 0 008 per cent respectively has also given good results 
But new drugs are under test, some may prove superior to 
those at present m common use 
For treatment the “ sulpha ” drugs appear to be the most 
effective They should be given on the 323 schedule 
already mentioned 

Care should be exercised when using all the above and, of 
course, other drugs to ensure the correct dosage An overdose 
can produce toxic effects, and may cause high mortality 
Directions for use should be followed 

Cases of so called hzemorrhagic disease have been reported 
among chicks receiving “ sulpha ” drugs, but there is no 
evidence that they are solely responsible for this condition, 
since these drugs are extensively used while outbreaks of 
haemorrhagic disease are rare 

It would appear that other factors are at work 
I>uodenal Coccidiosis Two types of coccidia are mainly re- 
sponsible for duodenal coccidiosis, namely, Eitneria acervulina 
and E riecatrix While both types may affect young chicks, 
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duodenal coccidiosis usually occurs among growmg and adult 
stock. It usually takes a chronic form, in which actual deaths 
may not exceed, say, lo per cent, but 50 per cent or more of 
the flock may be so seriously affected that they become culls 

Affected birds are unthnfly, and stand about ivith drooping 
wings They are ansemic, have poor appetites and show 
progressive loss of weight Blood is not seen in the droppings 

One of the drugs recommended for the treatment of cacal 
coccidiosis should be used at the same strength and for the same 
period for the duodenal type 

Nicarbazm is recommended for prophylactic medication 
against this type of the disease caused by E necatnx, but it is 
less effective for intestinal coccidiosis due to E acervultna and 
E maxima 

The “ sulpha drugs are believed to be the most effective 
against these species 

Unfortunately, symptoms arc not so marked as m acute 
coccidiosis, and serious damage may be done to the digestive 
tract before the disease is diagnosed No drug can replace 
damaged tissue, and if the latter is extensive the birds will 
continue to lose condition, even though drug treatment has 
effected control of the outbreak 

Some antibiotics are of value m countenng the effects of 
coccidiosis and to some extent in controlling the disease 
Terramycm fed at high level appears to give the best response 
Penicillin and streptomycin seem to have little effect for this 
speafic purpose 

Blackhead Blackhead is a protozoan disease that may be 
responsible for heavy losses among growing turkeys It is 
of little interest to the poultry-man although recently it has 
become more common among tbwft A number of outbreaks 
have been reported among chicks 

The disease responds to treatment with furazolidone (0015 
per cent of the food) 

Since turkeys are frequently earners of blackhead, tlic> 
should not be run with hens The two classes of stock should 
not be reared together 

Internal Parasites Parasitic fPorms Parasitic worms arc 
of economic importance to the poultry-keeper They ma> cause 
heavy losses in chicks and growing stock , in adult birds tficy 
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prevent normal assimilation of the food, and ns a consequence 
have an adverse effect on egg production The parasites 
also Josser the birds’ resistance to other and more serious 
diseases 


^Vorms in clucks and >oung stock arc frequently responsible 
for retarded growth and mortality In adult birds, however, 
the effect of the parasites, unless the infestation is an excep- 
tionally heav') one, is usuallv exaggerated There is no doubt 
that much nonsense has been written about worms m poultry 
Their presence in moderate numbers does not appear to be 
detrimental, and excessive numbers arc usually an indication 
of lack of resistance of the stock 


Many flocks arc treated for worms merelj- because a few 
individuals arc found to be heavily infested 
Unless there is ev idence that infestation is widespread — 
and this will be indicated by the condition of the flock as a 
whole — treatment may do more harm than good, since it may 
result in a drop in egg >ield Further, it is useless to treat the 
birds unless they can be removed to fresh ground or be kept in 
total confinement If they remain on contaminated ground 
they quickly become rc-infcstcd 
Good feeding, good sanitation, including attention to the 
land, will prevent worms becoming a serious menace to the 
hcaltli of a vigorous flock Only when the birds lack vigour 
and/or are kept under most insanitary conditions is worm 
infestation likely to affect their health 
With young stock, however, considerably more care must 
be exercised, because they lack the resistance of adults 

The Gape-worm At one time the gape-worm was responsible 
for heavy losses among chicks, particularly between two and 
four weeks of age It is rarely found in chicks ov er six weeks 
old 


Few cases are reported nowadays, because infestation is 
prevented by rearing the chicks in confinement or on clean 
ground for the first six weeks 

The worm establishes itself in the lower part of the vnndpipe, 
and occasionally in the smaller air-passages 
The adult female worm is rather less than i in long , the 
male worm, about one fifth the size of the female, is attached 
to It, hence the parasites have a forked appearance ^Vhen 
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removed or coughed up by the chick they are red, owing to 

their being gorged with the chick’s blood 

Symptoms may be seen when the chicks are about ten days 
old At first they develop a cunous cough, sneeze and shake 
their heads in an effort to eject the parasites Later breathing 
becomes more difficult, the chicks stretch their necks, open their 
mouths and gasp They are very distressed, and eventually 
death occurs from suffocation, the worms blocking the wind 
pipe 

The disease is so easily prevented that no poultry m^n should 
suffer losses from it 

Should chicks be affected, it is advisable to treat ill in the 
batch Treatment should not be confined to chicks shoiving 
symptoms 

Inhalation of banum antimony} tartrate ns n dust is advised 
The chicks should be placed m a roomy box and the powder 
blown into it One ounce per 8 cu ft of nir spnee in the 
container is adequate 

Gape worms enn be removed mechanicilly ^v^th n gape ^vorm 
extractor or by means of a feather dipped m turpentine The 
feather should be turned several limes when in the windpipe 
and then slowly withdrawn, when some of the worms will 
adhere to it The feather should be stnppcd of its barbs 
except at the tip 

Hairworms Hainvorms nre small, thread like round worms 
of the Cnpillana species One vancty inhibits the crop, 
another the upper part of the intestines Their presence is 
easily overlooked by the layman when carrying out a post 
mortem examination 

As with other species of worms, small numbers do little or 
no harm, but heavy infestation wall result m loss of condition 
and even death Chicks and growing stock are usually more 
susceptible to these parasites than adult birds 

Cacal IJ orm As its name implies, the cxcal worm {IfeUrakis 
galbnte) is found in the casca or blind guts It may be regarded 
as a normal inhabitant of this part of the digestive tract, since 
it IS estimated that 8o per cent of the birds in this country 
harbour this parasite 

In ordinary circumstances the worms do no harm, and 
only when the infestation is an unusually iicavy one should 
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tbe birds be treated. The worms are greyish-\\hite in colour 
and about in. long. They are readily found %vhen the 
csca arc cut open. 

The iMrgc Roundworm. It is estimated that this ■svorm 
[Ascaridia Uneata) occurs in about 20 per cent of the birds in this 
country. When large numbers are present serious harm can 
result particularly among growing birds. 

The worms are found in the Small intestine. They arc 
white or yelIo\vish-\\ hite, i to 4 in. long. They are passed in 
the droppings from time to time and are easily seen. 

There are many other species of roundworms parasitic in 
poultry. 

The poultry-man should realize that worms do not breed 
in the birds, nor are they inherited. Evxry worm must be 
picked up from the ground or litter, therefore prevention de- 
pends on keeping the birds in clean houses on clean land. 

Tapeworms. Tapew’ortns differ from roundworms by the 
fact that part of their life-cycle occurs in intermediate hosts — 
slugs, snails, earthworms and flies — and it is by eating these 
that the birds become infested. Different species of worms 
have different intermediate hosts. In the hosts the worms 
occur in the cysdc stage, which is a stage in development 
between the egg and the adult worm. 

When the cysts are swallowed by the host, the lai^'je or young 
'vorms are released, attach themselves to the mucous lining of 
the intestines and develop segments from the free portion of 
the neck. These segments are small near the head of the 
"orm, but become wider and longer as the distance from the 
head increases. When ripe the segments arc cast off into the 
intestines and arc expelled in the droppings. The segments 
arc full of eggs, each capable of developing into a mature 
'vorm. 

Tapeworms arc of many different speaes. Some arc quite 
iurgc and easily seen, others arc small and difficult to detect 
by the layman. The smallest tapeworm, Davatnea proglolina, 
which infests the duodenum, was at one time a relatively com- 
mon cause of economic loss. To-day* few oulbrcaLs occur; 
indeed, this and other species of tapeworm arc of less importance 
jhan formerly, mainly as a result of the industry turning to 
intensive methods of liousing. 
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Symptoms of Worm Infestation The presence of worms in the 
droppings is, of course, conclusive evidence that the birds are 
infested, but it is not conclusive evidence that they are senously 
infested 

When the infestation is a heavy one there is loss of condition, 
loss of appetite, dullness of plumage, and paleness of face, 
comb and wattles Persistent diarrhoea is usually present 
In chicks the presence of worms results in arrested growth, 
emaciation, and perhaps heavy mortality 
Large numbers of \vorms in young and adult stock may be 
responsible for depraved appetites, the birds eating litter, 
droppings, coarse grass, and so on The waste matter pro- 
duced by the parasites may ha\e profound constitutional effects, 
as seen in animals 

Treatment for Roundworms Recently introduced piperazine 
compounds, in which tlie active pnnciple is piperazine adipate, 
piperazine citrate or piperazine carbon disulphide, have been 
found very effective m the eradication of roundworms (ascan- 
dia) 

Horton-Smith and Long (1956) showed that when gi\cn in 
single doses varying from Joo to 500 mg per kilo body weight 
these drugs completely ebminatcd adult roundworms {Ascartdia) 
In these experiments oil of chcnopodium and phcnothiazmc 
were only 4 5 per cent and 39 per cent respectively as cfiective 
Carbon tetrachlonde was as efficient as piperazine compounds, 
but the latter arc far less toxic than the former 
Piperazine compounds are available under proprietary 
names Manufacturers’ directions should be followed 

Phenothnzine is commonly used m treating flocks for caccal 
worms It IS the most effective vermifuge against this 
species 

Phcnothiazmc is giNcn m the food at the rate of I-i gram per 
bird or J gram on three consecuU\c days It is obtainable as 
a premix and in tablets It can be gi\cn for all species of 
roundworms 

Wlien using any of the aba\c-mcntioncd drugs it is un- 
necessary to staiac the birds pnor to treatment or to gi\c 
purgatives following their administration 

Birds should be confined to the houses dunng treatment, and 
should then be removed to fresh ground Litter should be 
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replaced to get ncl of the worm egge Routine trcntnicnt of 
pullets pnor to their being housed in permanent quarters is 
earned out on many farms 

Carbon tetrachlondc in 1-2-c c doses is a\aiHble m cip'^ulc 
form for induadual treatment, but although cffcctue, it is not 
so satisfactory in field practice as other drugs It is doubtful 
^hether treatment for hairworms is justified It should not 
be attempted unless ad\ascd by a veterinary c\pcrt 

Treatment for Tapeiiorms Among the many drugs that have 
been recommended arc powdered arcca nut at the rate of 
3 grams per bird, kamala in i-gram doses and thymol r gram 
per bird 

These old remedies arc of little value, because in so many 
cases they do not remove the head (scolex) of the parasites 
Unless treatment gets nd of the head, the worms continue to 
develop Moreover, the use of some drugs, often preceded by a 
period of starvation, frequently had adverse effects on the 
general condition of the birds, so much so that treatment did 
niore harm than good 

Kerr (1952) and Edgar (1956) have shown that a compound 
0^* tin, di n butyl tin dilauratc, or as it is sometimes called 
butynorate, or tinorbat, is an cflccuvc and safe drug for the 
removal of common species of tapeworm 

Edgar found that the compound was highly effective in 
the removal of six common species from field infected hens when 
administered m the feed at the rate of 500 mg per kilo or as a 
single 125 mg dose by capsule 
The compound is now available commeraally m a form 
specially prepared for the treatment of poultry It may be 
obtained from chemists dealing m veterinary medicines 
As tapeworms are not directly infective, however, steps 
should be taken to deal wnth the intermediate hosts 
With this object in view, poultry manure should not be 
stored m the vicinity of the houses If the land is wet and 
low-lying, It should be drained 
To get nd of slugs and snails from the runs, the ground 
should be treated with copper sulphate For dry ground a 
\ per cent solution should be used at the rate of 130 gal per 
^cre , for wet ground a 2 per cent solution at the rate of 80 gal 
per acre 
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Another method is to use a mivture of i part powdered 
copper sulphate and 4 parts sand, and apply at the rate of 
i cwt. of copper sulphate per acre when the ground is damp 
This treatment should be earned out m the summer months, 
when mature slugs and snails are found 

Control of Flies. Since flies may be the intermediate hosts of 
some species of tapeworms, and may be the means of spreading 
these and other diseases, steps should be tahen to destroy them 
Fortunately, DDT (dichlorodiphenyl-tnchloro-ethane) m 
minute quantities is toxic to them, and ivhen applied to the 
walls, roof and other surfaces of poultry-houses, it retains its 
lethal qualities for long penods By this means the fly 
nuisance in and around poultry-houses and farm buildings may 
be reduced to negligible proportions 
Observations have shown that a 3 to 5 per cent spray at the 
rate of i gal to 1,600 sq ft will kill 80 to 90 per cent 
of flies and that the spray remains sufficiently effective to kill 
flies several months after its application A i per cent spray on 
manure heaps was found to be most effective (Gordon, 1 949 ) 
In addition to DDT, solutions of benzene hexachlonde 
(B H C ), piperonyl butoxidc and pyrethnns applied by means 
of aerosol dispensers and electrically Jicated diffusers will 
destroy flies, lice and nutes 

It should be emphasized that from the practical stand- 
point treatment for worms cannot be regarded as satisfactory. 
The poultry-man should concern himself with preventing 
infestation by building up the resistance of his birds by sound 
methods of breeding and feeding and by keeping his flock 
under sanitary conditions 

External Parasites. Lxer External parasites of poultry 
rarely cause mortahty, but they are responsible for great 
financial loss, because they retard tlic growth of young slock, 
lower the condition of adults and result in loss ofegg production 
Insect pests are more troublesome during hot ivcathcr, when 
they multiply rapidly, but, winter or summer, it is nci.cr wise 
to assume that the birds arc free from them The stock should 
be examined for licc at frequent intervals throughout llic year, 
and the perches, perch sockets and sHltcd floors for red mites 
The effect of lice on poultry has been c\nggcritcd A hglii 
infestation docs no apparent harm, in fact, some Ncry prolific 
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I'i>crs Inrbour the pnnsitcs in hrge numbefs But thc^ cut 
c^usc trouble imong )oung stock I icc in-iy c^rr) cliscisc, 
'Nliich IS sufiicicnl reason for getting iid of them 
There arc scvcrnl species of lice parasitic on pouUr\ , souk 
'A ttack the head and neck, some tlic ssings, others the bod), 
especially in the area of the abdomen and tail , but, since th'^ 
methods of eradication arc similar, it is unneccssar) for the 
practical man to study the separate species 
The body-louse is the commonest species It is found around 
the vent and tail It is about m long, pale yellow m 
colour with dark spots ^Vhen the feathers arc parted, tlic 
hce may be seen running over the surface of the skin Tiie 
eggs or “ nits *’ are laid in clusters at the base of the feathers 
The wing-louse establishes itself in the primary and secondary 
feathers of the wing, the feathers having a jagged or serrated 
appearance 

The head louse is most injunous to young chickens, but is 
rarely found among artificially reared broods 
Treatment for Ltce Treatment is so simple and effective that 
^0 one should permit ins birds to be over run with these pests 
An application of a 40 per cent solution of nicotine sulphate 
(perch paint) to the perches about half an hour before dusk 
'vill nd the birds of these pests The heat of the birds* bodies 
evaporates the solution, and the fumes destroy the lice and 
As some of the latter may survive it is advisable to 
examine the birds m the course of a week and repeat treatment 
if necessary 

One pint of nicotine sulphate solution is sufficient for 250 ft 
run of perch 

In slatted floor houses the solution may be applied to every 
alternate slat, or temporary perches may be used 
For individual treatment one or two spots (not more) of the 
solution should be applied to the breast feathers or abdominal 
fluff under the vent, or the solution may be applied to the 
ock With a Small camel hair brush, making a mark about as 
arge as the bristles These two latter methods are employed 
battery houses 

The most modern method of deahng wth external parasites, 
owever, is by aerosol dispenser units which distribute insecti 
cides and of course, disinfectants in an extremely fine mist 
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With this equipment the ^\ork is quickly and effectively earned 
out 

In battery and deep litter houses pyrethrm compounds or 
B H C applied \vith dispensers will save much time compared 
with methods formerly employed Moreover, in addition to 



Pko o Ce ion Ftb t {Salt ) Lid London 

no 283 — A MICROSOL ELECTRIC DISPENSER IN USE IN A 

BATTERY HOUSE 


Mass treatment of insect pests and d suifect on arc speed ly and effect vely 
accomplished w th an aerosol dispenser 

freeing the birds from parasites, these insecticides so applied 
will destroy mites m their hiding places The mist penetrates 
cracks and crevices in houses and equipment 

In broiler houses hcc and mites (see below) can be readily 
controlled by B H C dusts — Lindane, Gammexane — applied 
to the litter at the rate of 3 lb per 1 ,000 sq ft , but in these 
houses aerosols have also proved most effective 

In recent years an organic compound of phosphorus known 
as Malathion has been introduced It may be used as a spray 
or m powder form For dusting the litter i lb of 4 per cent 
Malathion per 40 sq ft is recommended For spraying walls. 
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nests ind roosts 'i solution of i per cent Mdatlncu shouki 
be used 


Trc'itmcnt ofindi\idinI birds IS now 1 .11 cl) prictis»d 
However, for dusting individual birds sodium flm kI( 
BHC, DDT pjrcthrum preparations and ^^aLUlIon irt 
recommended, a “pinch** of the powdci b inj di'^tributcd 
among the feathers, especially ibout the vent, tni md undti 
the Wings 

Sodium fluoride is an irritant and poisonous Can slioidd 
be taken to prevent its coming in contact witli the attendant s 
®yes, nose and throat It must not contaminate the fowls’ 
food or w atcr 


H D T IS effective against lice, but not against red mitc^ 
for the treatment of head lice of chicks, a pincli of sodium 
uondc should be worked down to the skin of the infested 


part Ointments arc effective, but give the chicks a smeared 
up “ .appearance 

Rid Mites Red miles, in common with other blood sucking 
parasites, may cause great mischief Unlike lice, they do not 
hvc on the birds, but only visit them to feed During the day 
these parasites secrete themselves in clusters wherever they can 
nd seclusion in the vicinity of the roosting place Under the 
perches or slats and m the cracks and crevices near them are 
favourite resting places, but should treatment be delayed the 
parasites may be found in swarms m the doorjambs, behind 
TOash hoppers and nest boxes, and even under the roofing 


The red mite causes great irritation, as it feeds on the fowl s 
blood while the birds are on the perches at night It preven^ 
their obtaining proper rest, and the constant sucking of bloo 
results in their becoming anasmic Consequently appetites are 
poor and the birds lose condition Heav^ infestation by re 
ttntes may have fatal results among chicks and groiving stock 
The mites are about i mm in length, light grey or yellovvish 
^n colour, but red when gorged with the fowl s blood 
colour m the poultry house varies from bnght red to bluish 
Srey, depending on the stage of digestion of the blood As 
they always congregate in masses no difficulty is experiencec 
>n identification 

The mites are easily destroyed Dressing the perc les, 
A A 
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perch-sockets and cracks and crevices about the droppings- 
boards with paraffin or paraffin emulsion will kill them. 
But treatment with aerosokis advised as for lice. 

Northern Fowl Mite. This parasite is far less common than 
red mite, but outbreaks are becoming more numerous. It has 
caused losses in broiler-plants and quite serious trouble in some 
deep-litter houses. 

Northern fowl mites resemble red mites, but differ in habit 
from them in that they remain on the host day and night, but, 
of course, migration from bird to bird occurs, consequently the 



PhoUs H^ttn PovUry 
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parasites are also found in the roosts. For this reason it is 
advisable to dust the birds with a pyrethrum or B.H.G. com- 
pound and use a perch paint. If an aerosol spray is used it 
should be directed to the area of the vent where the mites 
congregate. 

Depluming Mile. The depluming mite usually appears in 
the spring, and unless remedial measures arc promptly applied 
the birds soon show large areas bare offtathers. 

The mites live at the base of the feathers, which become dry 
and brittle and break off. Tlic broken stubs have a character- 
istic bitten-off appearance. 

Frequently the rump first becomes affected, and for this 
reason the bareness may be attributed to the male’s treading. 
Tile trouble quickly spreads to other parts of the body, 
especially the neck. The skin of the bare areas may be 
inflamed. 




Poultry Diseases 729 

Tins parasite is not only the direct cause of the loss of 
feathers, but ouing to the irritation set up by the mites the 
birds may pluck their own and each other’s feathers. Feather- 
plucking is commonly associated with infestation by this mite. 

In the early stages of the disease local applications of oil of 
carraway ointment (1-5) or a mixture of i part of creosote to 
20 of petroleum jelly or sump oil will effect a cure. When, 
however, it is well established, dipping is recommended. 

The dip is prepared by dissolving 2 oz. of soft soap and | oz. 
of sodium fluoride per gal. of water and mixing into this 2 
oz. of flowers of sulphur- SuiTicicnt dip should be made up 
to cover the bird’s back when standing in tlic bath. The dip 
should be comfortably warm. 

When the bird is dipped the feathers should be ruflUcd in 
order to wet the skin, while the head and neck should be dipped 
two or three times or bathed with a w-ad of cotton-wool. 
After dipping, as much ofthc dip as possible should be squeezed 
from the fcatlters. 

Dipping should be done on a warm, quiet day, and should 
cease sufiicicntly early in the afternoon to ensure that the birds 
arc dry before going to perch. 

Scaly Leg. This disease is caused by a mite that lives under 
the scales of the legs and feet, where it causes great irritation. 
This results in a multiplication of the tissue cells and the 
secretion of serum. The scales are raised, and the legs become 
thickened and have a rough, lumpy appearance. 

The disease is easily recognized. It is contagious, but some 
birds appear to be immune. It is most common among flocks 
kept on earth or cinder runs. 

In the early stages it seems to cause little inconvenience, but 
should it be neglected the birds lose condition, go lame and 
have difficulty in perching. 

Treatment is simple. The affected parts should be dressed 
With equal parts of linseed oil and paraffin applied with a 
tooth or nail-brush. Sulphur or coal-tar ointment are also 
effective. 

When paraffin is used care should be taken to prevent its 
coming in contact with the flesh above the hock-joint. This 
causes considerable shock. Carel^s handling of paraffin may 
even result in the death of the bird. 
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Fleas. The hen-flea will not be troublesome in houses 
that are kept clean, but it is often abundant in dirty 
houses. 

The flea, in common with other external parasites, is'morc 
prevalent during the warmer months of the year. The eggs 
are laid among the dust and dirt that accumulate in the cracks 
and crevices of the house. The floors and nest-boxes are 
favourite breeding-grounds. 

Should fleas become established, drastic measures must be 
adopted for their eradication. It is useless to apply “ insect 
powder ” to the nest-boxes and expect to get rid of the pests. 
They may be driven from the nests, but they wll breed elsc- 
^vhe^e. 

Nests should be cleaned, disinfected and reJittered. One of 
the newer insect powders to which reference has been made 
should be applied to the house and nest litter, the roosts and 
lower part of tlic walls being sprayed with insecticide. It is 
wise to repeat treatment about a week later. 

During recent years a number of fumigants (often called 

smoke generators ”) liavc been produced. Tliey arc very 
effective for the control of insect pests, and houses so treated 
retain their lethal qualities for some lime. 

^Vhen using these fumigants it is sufficient to clo§c doors and 
windows of the house; it need not be hermetically scaled. 

For spraying vacant houses during the annual “ spring 
cleaning ” one of the modem insecticides sliould be used. The 
application should be generous; (he solution should pcnctr.itc 
all cracks and inaccessible spots. 

Mites tn Litter. Occasionally ihc litter in la>ing and broiler 
homes becomes heavily infested with mites, which will also hr 
found on the birds and their attendants. 

Investigation has shown that the mites arc various species of 
meal or forage miles, and so far as is know n they arc innocuous. 
They frequently disappear w'ilhout treatment. It is doubtful 
whctlicr steps to eradicate them are justified, but should they 
cause the poultrvman anxiety, a suitable insecticide should he 
dusted o\er the litter. 

Deficiency Diseases, ^'vtntionol liotip. Nutritional roup 
arises from a deficiency of \itamin A. The symptoms closely 
resemble those of the common cold and fowl pox. 
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The disease begins wiih a thin, watery discharge from the 
nostrils and eyes. The latter may swell, owing to tlie lids 
being gummed together by the dried mucus, and a whitish 
deposit covers the eyes. Cheesy, white pustules appear in the 
cesophagus. Aficctcd biids show paleness of comb, etc., loss 
of flesh and debility. 



Pioto Moicfn Poullr} Anpms 
FIG 284 — deficiency results in symptoms 
RESEMBLING THE COMMON GOLD 
The swollen eye and tnability to breathe through the nostrils are in this 
case due to Vitamin A deficiency 

Post-mortem examination may reveal enlargement of the 
kidneys, which are streaked with white urates. 

The disease is easily preventable. The inclusion of sub- 
stances rich in vitamin A such as cod-liver oil, fresh green 
food, alfalfa meal, dried grass, etc., in the ration wiU ensure’ 
adequate protection against this disease. 

A deficiency of this vitamin lowers the resistance of the birds 
to infectious diseases. HenccU wcommonly called the protective 
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vitamin. Foods rich in vitamin A rapidly lose their efiiciency 

by exposure to air. Cod liver oil should be stabilized. 

Curled-toe Paralysis, Curled-toe paralysis in chicks is due to 
a deficiency of riboflavin (vitamin Bz). 

Symptoms in chicks are leg weakness, and when forced to 
walk they do so on their hocks, with their toes curled inwards 
under the foot, and enlarged nerves of the leg arc seen in 
laboratory diagnosis. These symptoms usually become mani- 
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fest from the second to the fourth week ofa chick’s life, although 
cases Ijavc been reported as early as the sc\cnlh d.iy and as 
laic as the fift) -sixth. 

In adult birds lack of this \itamin is responsible for low 
hatcliability, abnormal embryos, embryonic mortality and 
clubbed down 

At one lime “ clubbed down ” was rcgartlcd as diagnostic of 
riboflaim deficiency, hut recent work suggests th.it the symptom 
docs not necessarily indicate a deficiency of this \itatnin. 
Possibly nbofiaMn and \itamin B12 arc liotli nrce«.iry to 
nrexent the condition. 
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Good sources or riboflavin are milk, yeast, alfalfa and grass. 
Milk in powder or liquid form and dried unextractcd yeast 
should be regarded as valuable additions to the chick-mash, 
and it is also desirable to include a small percentage of these 
foods in the breeders’ mash. Synthetic riboflavin is now ob- 
tainable at an economic price. 

Dermatitis in Chicks. Pantothenic acid deficiency is respon- 
sible for retarded growth and poor feathering. The chicks 
become emaciated and develop crusty scabs in the comers of 
the mouth and on the eyelids. TJie skin of the feet and toes 
cracks and sores appear at tliese points. Few cases arc reported 
in this country, because common chick-foods, such as yeast, milk, 
bran and alfalfa meal, are good sources of pantothenic acid. 



riG. 2O6. — A T\'PICAL CASE OF RICKF.TS IN CHICKS 

Rickets {Rachitis). This condition is characterized by incom- 
plete calcification of the bones. It is most common in young 
chicks reared in total confinement, but may occur in adult 
birds, especially if they arc closely confined. 

Rickets is due to lack of mineral matter — calcium and/or 
phosphorus in the ration, or inability of the birds to assimilate 
it owing to their being deprived of direct light, or, in its absence, 
some potent source of vitamin D3, such as cod-liver oil or one 
of the synthetic forms. 

In chicks the onset usually occurs during the third \>cek. A 
tendency for tlic birds to sit about on their hocks is an c.irly 
symptom. Tlic shanks have a drictl-up appearance, the 
feathers become ruffled and finally the birds suffer from “ Jog 
weakness”. 
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There is a ^v^desp^ead belief that unless leg weakness occurs 
chicks are not affected with rickets This is not necessarily 
correct They may be affected in some degree and show 
cur\ ature of the ribs, crooked breast-bones, poor feathenng and 
slow growth, and yet not “ go off their legs ” 

Rickets can be prevented by feeding a ration ha\ mg a 
balanced mineral content and exposing the birds to direct 
light, or including \atamm D3 in the diet 
The calcium-phosphorus ratio vanes m accordance wth the 
nature of the diet, tlie amount of other minerals present and 
the conditions under which the chicks are kept Under 
favourable conditions the requirements will be met by the 
addition of 2 per cent of limestone flour or powdered oyster- 
shell, since the average ration contains sufficient phosphorus. 

It should be mentioned that an excess of one mineral may 
affect the availability of another Tor example, the addition 
ofa large quantity of calcium carbonate uill reduce the amount 
of available phosphorus, similarly, an excess ofpliosphorus-ncli 
substances will reduce tlie amount of a\ailablc calcium 
The point is of practical importance because in ordinary 
circumstances the addition of bone-meal to tlic mish when 
chicks show symptoms of nekets is hkely to aggraxatc the 
trouble, because U is not usually due to a deficiency of phos- 
phorus, and an excess of the latter will deprne tlic chicks of 
calcium 

Rickets IS essentially a nutntional disease It is not in- 
herited, but undoubtedly (here arc certain mdiwdu’ib unable 
to assimilait mineral matter m a normal manner, hence the 
tendency to soft bone This tendency may be inherited 
Cm<j Chick Disease {Dncephalomataaa) llic cause of tins 
disease is unknowai Tor many yean it was thought that 
\itamm F deficiency was responsible, but the condition may 
occur among slock ha\ing a diet containing an adequate 
amount of this Mtamin Moreover, attempts to reproduce 
the condition b\ feeding \jtamm-L-dcficicnt diets have 
failed 

It IS attnbuted to the dcstmciion of vitamin H by the in- 
clusion of rancid oil or an excess of oil in the diet, v\ln!c some 
workers consider that u arises from fatty acid toxicity. 

I he disease has been extensively studied. Singscn and his 
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co-workers (1955) found that the addition of fish oil to the diet 
induced mortality from encephalomalacia, but that it could be 
prevented by the addition of eleven I.U. vitamin E per lb. of 
ration. 

They also found that mortality from this disease could be 
prevented by the addition of an anti-oxidant to the diet. It 
was concluded that the primary function of vitamin E in 
preventing the disease was that of a general biological anti- 
oxidant. 

Some workers have suggested that the disease occurs in 
chicle from breeding stock having a diet deficient in vitamin E. 

Crazy chick disease is frequently associated with coccidiosis. 
Affected chicks are droopy, and stand about with their eyes 
closed for long periods. Later there is lack of co-ordination of 
the muscles, the head may be twisted or drawn dose to the 
body, the bird walks with difficulty, and finally becomes 
completely prostrate before death. 

These symptoms usually occur in chicks from fourteen to 
thirty days old, although the disease has been known to occur 
as early as the seventh day and as late as the fifty-sixth. 

Since the symptoms cannot be distinguished from those of 
fowl pest and epidemic tremor, expert advice should be 
sought. 

Perosis {Slipped Tendon). In perosis the bones are usually 
well calcified, but bowing or twisting of the leg-boncs occurs, 
and ilie tendon slips out of the groove in the hock-joint. 

The condidon is not due to rickets. It is associated with 
mineral imbalance, such as a deficiency of manganese or excess 
of phosphorus, or a deficiency of certain “ B ” vitamins. 

Slipped tendon frequently occurs ^\hen chicks arc given 
mashes containing a high percentage of maize meal and 
concentrates rich in phosphorus — e.g.y fish meal and bone meal. 
Odd cases may occur from time to time. They can be attri- 
buted to a constitutional defect, and should not be regarded as 
evidence of nutritional deficiency. Only uhen a number of 
birds arc affected should changes be made in the composition 
of the diet. 

Constitutional Diseases. Abdominal Dropsy {Ascites) is 
common in fovsls, especially hens. There is no specific cause 
of the condition, whicli may arise from a mild case of peri- 
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tonitis of long standing, interJerence with the venous circula* 
tion by a tumour or other obstruction, or may be associated 
wth diseases of the liver, kidneys or heart. 

The condition is easily recognized. The abdomen is dis* 
tended, and when handled feels full of water, as in fact it is. 
There is no cure. 

Bronchitis^ or inflammadon of the bronchial tubes, is caused 
by draughts, dampness, sudden changes in the weather and 
exposure to cold, ^vet condidons. It may also be caused by 
excessively dusty litter or food. 

The condition is a lairly common one, odd birds being 
affected from time to time. The most characteristic symptom 
is a bubbling or rattling sound in the \vindpipc and bronchi, 
due to air passing through the mucus that accumulates in the 
affected parts. 

Breathing is difficult, the bird opening its mouth and gasping, 
The bird coughs and becomes distressed. If the disease 
develops, there is increasing weakness, the bird being unable to 
stand. 

Symptoms are similar to those in more serious respiratory 
diseases, and if several cases occur it is advisable to send 
specimens to the laboratories. 

Bound Heart Disease. Abnorm.al conditions of the heart have 
been observed in poultry for many years, but in the early 
1940S a number of cases occurred in which the heart w.as 
rounded and enlarged. Since that time many outbreaks of 
so-called round heart disease have been reported mainly in 
deep-littcr units. 

The cause of the disease is not understood. Usually young 
birds are affected, the greatest mortality being among stock 
from five to eight months old, but losses may occur earlier or 
later. 

Affected birds arc usually in good condition. As a rule 
death takes place suddenly, frequently at feeding time or when 
the birds are being handled, or suddenly disturbed. Symptoms 
arc, sudden collapse, the birds falling over, flapping the wings 
and paddling the legs. 

Post-mortem examination shows a rounded heart uhich is 
enlarged, in some cases being more than twice the normal sire, 
with a “ dimple ” at the base. 
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Evidence suggests that the heart condition is present for 
some time before death, the exdtcment or crowding at feeding 
time causing stress which the heart is unable to withstand. 

Bleeding Cysts occur in certain birds. External cysts first 
appear as small SAvellings, -which later break and bleed pro- 
fusely. Eventually bleeding ceases, only to recur at inter- 
vals. 

Bleeding cysts are a t>’pc of tumour known technically as 
angioma. They may bear some relationship to the leucosis 
complex. They can occur in or on any part of the body. 
They are thought to be inherited, and therefore affected birds 
should not be used for breeding purposes. 



PAmo • 3f«bm Pmllfy 
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The cysts may be removed surgically. Some poultry’-men 
recommend forcing a sharpened crystal of copper sulphate into 
the cyst, others advise applying a caustic pencil inside the c>'st. 

If treatment is successful the birds should be marked to avoid 
their inclusion in the breeding-pen. 

The condition is comparadvely prevalent in some strains, 
and tlie ^vriter has seen flocks of first crosses in which cases 
have been relatively numerous. 

The cysts are not in any way associated with haemophilia, 
a disease responsible for slow clotting of the blood. They 
are tumour formations of the walls of the small blood- 
vessels. 

Bumblefool. This is a swollen condition of the foot due to a 
wound becoming septic or to bruising of the foot as a result 
of the birds jumping from high perches to Iiard floors. 
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It may arise from the birds stepping on tliorns, uirc, nails 
and other sharp objects, and from the use of unsuitable litter. 
Thistles among the litter may cause the trouble. 

Affected birds arc seen to limp, and examination slious the 
foot to be more or less swollen. The foot should be ^\ ashed 
with warm ivatcr containing a mild disinfectant, and uhen 
quite clean the swelling should be lanced willi a sterilired sharp 
knife. This operation should not be carried out until the 
swelling is quite hard or “ ripe **. 



no. sB3 — A ** noimNo iji'mi- " 

n»c n^r{I>( K at iJir ofifir ln-at Httur »rriin)i|. 

Litnf) »'f pirtf >U ihImsJ a «niatl 

It IS csscntzal to m.ikc .1 fairly deep cut and dig nut ihr erne 
of the swelling. The wownti should then be 5w.al)l)c<! witli .t 
disinfetlant solution, drcssetl with tint lure ofirKlInc, hnuhgHl 
with .1 dean rag, niul the binl phcetl in a de.tn, wcIMittcrnl 
coop. It maj be neccssarj to rrprat the <q>rratKin. 

'1 rc.aitncnt is not b) an> mr.nns in\.iri.tbl> <ticcr^*.fu1. hot it 
worth while attempting if the bird « cnmidcml «if mtnricnt 
s.thic to ju'tify the lime and iiouhtc. In some imtinm 
infccCicin extendi up the leg .*»ml imohes the IkxJv. 
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Canker is an ulceration of the mouth, and usually occurs at 
the junction of the upper and lower beak. 

I The condition is often described as a “ fighting bump ” 
because it may follow wounds caused by fighting, although it' 
very frequently arises from a slight injury to the tissues by a 
sharp object. This results in the accumulation of pus. 

When the swelling is “ ripe.” the contents should be squeezed 
out or removed with a probe, care being taken not to cause 
bleeding. Gleaning of the area and an application of tincture 
of iodine solution should follow. 

This condition is prevalent during the late spring and 
summer months. It may be associated with loss of vitality at 
this season. 

Clogging of Ihe Beak: Food-clogging in the beak is occasionally 
reported. M.asscs of food accumulate in the tip and base of 
the beak and under the tongue, resulting in necrosis — death of 
the tissues. The trouble usually occurs among chicks. It 
may arise from the feeding of finely ground cereals — in other 
words, from feeding a mash of too fine a texture. 

. It may also occur where a normal ration is being fed if the- 
birds breathe through the mouth as a result of respiratory or 
other diseases. Mouth-breathing is commonly responsible. 

The clogged food may be removed with a small probe, such 
as a sharpened match-stick. Obviously the cause should be 
ascertained and removed.' 

Congestion of the Lungs (Chilling) occurs in all classes of poultry, 
but is especially prevalent among young chicks. 

Many thousands of chicks die as a result of this condidon 
every season. A great number of laboratory reports of post- 
mortem examinations of chicks refer to it or to inflammation of 
the lungs, which is a stage beyond congestion. 

It is caused by chilling and exposure, the contraction of 
blood-vessels of the surface of the body forcing the blood to the 
internal organs. It may also be due to keeping newly hatched 
chicks in the incubator without sufficient ventilation, to chill in 
transit, a fluctuating temperature in the brooder, or over- 
heating or overcrowding \vith some chicks pushed to the 
outside. 

There is no satisfactory treatment. It is a matter of pre- 
vention. 
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'Convulsions. From time to time reports are received of chicks 
showing symptoms of fits. They fall on their sides, kick 
vigorously, flap the wings and twist the head. They rapidly 
recover and behave normally, only to suffer subsequent attacks. 

It is possible that convulsions may arise from the chicks 
becoming debilitated, perhaps on account of faulty brooding 
conditions. It is doubtful if convulsions can occur as a 
distinct disease entity, and in most instances are probably a 
symptom of some infection or disorder of the nervous system, 
for example, Newcastle disease, epidemic tremor, crazy chick 
disease and salmonellosis, which can only be differentiated by 
laboratory techniques. 

In view of the fact that nervous symptoms occur in fowl pest, 
it is recommended that all such cases should be reported if the 
incidence of nervous symptoms is high or appears to be 
spreading. 

Dizziness, staggering and peculiar head movements in adult 
birds are usually associated with worm infestation, toxins and 
direct brain trouble, or Jong exposure to blazing sunshine. 

CroP’binding, Sour-crop. Crop-binding and sour-crop are 
symptoms of indigestion. The former is caused by the birds 
swallowing material that blocks the outlet from the crop. It is 
frequently due to the consumption of long grass, featheis and 
litter, but may arise from debility. It may be of two types, 
mechanical or constitutional. 

The former may arise from consumption of long grass, etc., 
owing to lack of roughage in the ration, or it may be associated 
with worm infestation, or to irritation or inflammation of the 
digestive tract. It is quite evident that the presence of long 
grass or unsuitable litter is not the primary cause, because 
healthy birds receiving a normal ration ivill not eat these 
things. 

In the constitutional type it may be a symptom of fowl 
paralysis, when the nerves of tlie digestive tract arc involved. 

It is also frequently seen as a symptom of “ pullet disease 
If, therefore, many birds are affected, an effort should be made 
to find tlie cause and remove it. 

Symptoms arc characteristic. The crop is greatly enlaigcd 
and doughy to the touch. The bird mopes and makes con- 
vulsive movements with its neck in its cfToris to force the 
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contents out of the crop. There is absence of appetite and 
rapid loss of condition. 

Relief may be given by pouring a teaspoonful of olive oil 
down the oesophagus and massaging the crop with the fingers, 
breaking up the mass. The bird should then be placed in a 
coop, when the material may pass out of the crop. 

Should this treatment fail, it wll be necessary to operate. 
The operation is quite a simple one, and may be described as 
follows : Piuck a few feathers from the area of the crop, wipe 
with a cloth dipped in disinfectant, and then with a clean, 
sharp knife make an incision about ij in. long. Remove 
contents of crop with a spoon (or button-hook if long grass is 
present), and swab the crop with a mild disinfectant such as 
permanganate of potash. Then stitch the wound by sewing 
with needle and thread, the stitches being about i in. apart. 
It is unnecessary to make separate stitches, but the last one 
should be finished by tying the ends of the thread. Sew the 
crop-wall and the skin over it separately. Finally dress the 
wound with an antiseptic ointment. 

The bird should be given a light diet of bread and milk for 
a few days after the operation. 

Sour-crop may be due to feeding musty or putrid material, 
irregular feeding, the consumption of irritating chemicals, 
inflammation of the crop lining, debility and other factors. 

The extent to which general debility may be responsible 
is well illustrated in the following example. A poultr>’-man 
reported numerous cases of sour-crop among a flock of pullets 
kept in total confinement. The usual treatment was adopted 
with limited success. Cases continued to occur. 

Investigation showed that although the birds had an abun- 
dance of floor-space, there was insufficient ventilation when the 
windows and shutters were closed at night. 

Compelled to spend many hours in a stuffy atmosphere, the 
birds became debilitated, were unable to digest their food 
in a normal manner, and as a consequence developed crop 
trouble. 

Sour-crop should be treatcri by holding the bird head do\vn- 
wards, gently squeezing the crop, forcing out the contents 
through ilic mouth. Then give the bird tepid w.ntcr .and rcpc.at 
the procedure. Having emptied the crop, give milk to drink or 
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water containing a little bicarbonate of soda. Withhold solid 

food for a day. 

Dianhaa is a symptom of many diseases of poultry, but it must 
not be supposed that its appearance is necessarily due to con- 
tagious or infectious disease. 

Diarrhoea is common among fowls. In some birds a mild 
diarrhoea seems to be chronic. In all other respects they are 
normal. 

What may be termed simple diarrhoea may arise from a great ' 
variety of causes — for example, sudden change of feeding, 
improper feeding, exposure to cold, wet conditions, and general 
debility as a result of such environmental factors as confinement 
to stuffy or draughty houses. Too much up-draught in 
slatted-floor houses is a prevalent cause of abdominal chills, 
which in turn cause diarrhoea. Temporary looseness of the 
bowels of individual birds, provided they show no other symp- 
toms of ill-health, is without significance. 

Should the condition be widespread, the cause should be 
found and removed. Feeding is most commonly respon- 
sible. 

For flock treatment a dose of Epsom salts (2 oz. per gallon 
of drinking-water) should be given. The •addition of 1 to 
2 per cent of vegetable charcoal in the mash for a few days is 
advised. 

Liver Degeneration. The term “ liver disease *’ is commonly 
used by poultry-men. It includes a variety of conditions 
arising from many different causes. For tJiis reason it is con- 
fusing, and is in fact a term that should not be employed. 

Some diseases of the liver are due to specific disease — e.g., 
tuberculosis, lymphomatosis — some are constitutional, others 
are due to errors in feeding, while some are secondary to other 
diseases. The commonest condition is fatty degeneration and 
rupture with h«emorrhage. 

As far as feeding is concerned, it may be said that this is not 
responsible, provided the ration is well balanced. If, hoivcver, 
an excess of any one foodstuff is fed, then necessarily it throws a 
strain on the liver and other organs, which may break down. 
Thus hver troubles are often attributed to feeding and excess 
of starchy foods. 

There is no treatment for the various Hver diseases. 
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Nephritis. Nephritis is inflammation of the kidneys. It is 
frequently found in poultry. It may be caused by visceral 
gout, pullet disease and feeding errors (vitamin A deficiency), 
while long exposure to cold wind and rain, especially when the 
birds, wet to the skin, go to perch, are predisposing factors. 

Growing , stock reared on exposed range with inadequate 
shelter are frequently affected, although the symptoms may not 
appear until the birds are mature. Appetites are poor, there 
is progressive loss of ^veight, diarrhoea and in some cases lack 
of co-ordination of movement. 

It is popularly supposed that high-protein feeding \vill cause 
this condition, but there is no evidence to support this 
supposition. 

Dropped Abdomen. Dropped abdomen is caused by relaxed 
muscles failing to support the part. Heavy layers and older 
birds in an over-fat condition are usually affected. It may 
also occur as a symptom of peritonitis and ascites. 

With the dropping of the abdomen the bird assumes the 
almost vertical attitude of a Runner duck. 

There is no treatment for the condition. Affected birds 
will continue to lay but their eggs will not be fertile. 

Emphysma. Subcutaneous emphysema is an abnormal 
amount of air under the skin. It may give young chicks 
the appearance of being blown up like balloons. 

It is usually associated with respiratory troubles. Rupture 
of the air sacs, the trachea or other organs containing air is 
responsible. It frequently follows surgical caponising. 

Pricking the skin will enable the air to escape. 

Layeris Cramp. A'condition kno\vn as layer’s cramp occurs 
in individual birds, usually shortly after they have commenced 
to lay. 

Affected birds squat on their hocks. They arc unable to 
stand, but in all other respects appear to be healthy. The 
combs are full and red, the eyes bright. 

Layer’s cr.amp is usually the result of depiction of mineral 
matter due to exceptionally high egg production. This causes 
softening of the bones — osteoporosis. The condition may also 
arise from a deficiency of mineral matter (or mineral im- 
balance). 

Layer’s cramp occurs in odd_birds having wcll-balanccd diets. 
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In these arcumstances it may be attributed to 'i constitutional 
defect — the birds being unable fully to assimilate mineral matter 
Some cases are due to the presence of an abnormally large 
egg in the oviduct 

Prompt treatment of the case is usually successful The bird 
should be placed in a welWittered coop or hamper, given a 
dose of Epsom salts — about i tcaspoonful in a dessertspoonful 
of water — and a light diet of bran or oats for a few days 
Lmberneck Limberneck is charactenzed by paralysis of 
the muscles of the neck, the neck hanging loosely on the 
ground The bird is incapable of raising it, or may partially 
do so by great effort Another feature of the disease is that if 
the feathers are lightly pulled they readily come out Limber- 
neck may be due to botulism, but as far as the writer is aware 
this has not been reported in Great Bntam The botuhsm 
germ produces toxins in putnd meat and decaying vegetable 
matter, and when these toxins are absorbed by the blood they 
cause paralysis of the nerve centres 

Parts of the body other than the neck may be affected 
If taken in time, J teaspoonful of Epsom salts in a dessert 
spoonful of water, repeated if necessary, may effect a cure 
The bird should be isolated in a cool, quiet place 
As a precautionary measure the remainder of the flock from 
which the affected bird was removed should be given Epsom 
salts — I lb per loo birds 

The run should be examined Dead rats, rabbits or birds 
may be the cause of the trouble 

Cases resembhng limberneck have been observed m which, 
if the birds are placed in a cool, dark coop they recover without 
treatment 

Wryneck Wryneck differs from limberneck in tint the neck 
is hdd taut and bent over the body The condition anses 
from direct brain trouble or nerve irntation Affected birds 
should be killed 

Obstruction of the Oviduct {Egg bound) This trouble is most 
commonly caused by the presence of a large egg, which the 
bird IS unable to pass It may also arise from twisting or 
other obstruction of the oviduct, from exhaustion or paraly-sis 
Symptoms are diagnostic The bird frequently goes to the 
nest, where she strains to lay, but is unable to do so Later she 
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will be seen straining to lay on the floor of the house or in the 
run, and becomes very distressed 

If the trouble is due to a large egg in the o\aduct— and in the 
great majority of instances this is so — the egg may be felt as a 
bard mass if the obstruction is in the lower part of the o\ iduct 
If higher up it cannot be felt, but symptoms will indicate the 
nature of the complaint 

The first step is to assist the bird to lay For this purpose 
steam the vent over ajug of boiling water, then lubneate tlie 
^ent wth olive oil and put the bird m a quiet coop She 
may lay within a couple of hours or so 

Should this treatment be unsuccessful, wash the hands, smear 
the index-finger ^\lth antiseptic ointment, insert into the \ent 
and witli the palm of tlie other hand held against the bird’s 
abdomen try to remove the egg Great care must be taken to 
a\oid injury to the oviduct The finger-nail should be cut 
very short 

If the egg cannot be removed in this manner it will be 
necessary to break the egg Proceed as follows Hold a small 
probe against the mdex-fingcr so that the latter protects the 
sharp point Smear the finger with antiseptic ointment and 
carefully insert into the vent Having located the egg, move 
the probe fonvard and break the shell \Vhen the shell is 
broken make quite certain that the whole of it is removed 
Tweezers should be at hand for the removal of small pieces of 
shell 

Finall) give the bird a tcaspoonful of oh\c oil and a light 
diet for a few days 

CEdema of the Wattles Qidcma (swelling) of the wattles is 
seen occasional!) As previously stated, it ma) be a symptom 
of the chronic t)pc offosvl cholera Most commonl) it is the 
result of an accumulation of pus foIlovMng a small wound 
Cockerels, \\itli their large wattles, arc more liable to be 
afiteted than hens 

Swollen v\attlcs should be removed with a clean sharp knift 
or surgical scissors, the raw surface bathed with a mild dis- 
infectant solution and finall) dressed with fnar’s balsam, or a 
little cotton-wool should be applied to check bleeding. 

PcTtlonitis. Peritonitis is inflammation of the peritoneum — 
the thin membranous lining of the abdominal cavai). Hic 
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condition is one of the commonest non specific conditions m 
poultry Laboratory reports frequently refer to it It may be 
acute or chronic 

A number of conditions may set up peritonitis, the most 
prevalent being impaction and rupture of the oviduct It ma) 
also arise as a result of rupture of the digestive tract, ulceration 
due to coccidiosis or the presence of egg material m the 
abdominal cavity It is often a sequel to B W D degeneration 
of the ovary 

Diagnosis during life is extremely difficult Usually diarrhoea 
IS present in greater or lesser sevent), and the abdomen ma) 
be pendulous 

There is no effective treatment The iiousc should be free 
from draughts, especially about the perches In slatted floor 
houses too much up draught should be avoided 

Prolapsus {Eversion of the Oviduct) is not uncommon, cspccnllj 
m flocLs of young pullets that are laying heavily 

The condition is easily recognized a mass of reddish tissue 
protrudes from the vent, this tissue being the lower part oftlic 
oviduct and cloaca 

Prolapsus may be due to a number of causes—^ ? , constipi 
tion, some obstruction in the ovaduct, jnflammalion of the 
oviduct, or straining to pass a large egg— but the most common 
cause IS failure of the muscles to support the parts under ilic 
strain of heavy production Tlntiswh) the trouble is always 
more prevalent when pullets arc coming into production and 
in the spring 

Prolapsus is simply a ph>sical breakdown It is not m 
fectioiis or contagious, and is not therefore a serious condition 
in Itself 

Unfortunately, cases occut without warning and unless the 
bird IS promptly removed from the flock, others will peck the 
part, when pcntomtis usually sets in with fatal results More 
over, even a simple ease ina> cause an epidemic of vent 
pecking 

The affected bird should be immcdntelj rcmoied from tlic 
flock Treatment is simple, but not alwajs successful ash 
the exposed parts with warm disinfectant solution, iml when 
perfrclly clem smeir the finucts «ilh bonce or oibcr «nl ibk 
oinlmcnl md gently rcphcc the pins Ihung put ihrm 
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back, it is desirable to s>Tinge the vent with cold watei or 
strong cold tea to stimulate muscular reaction. Place the 
bird in an isolation pen, give a teaspoonful of olive oil and a 
very light diet for a fevs' days, with the object of discouraging 
production. It may be necessary to repeat the treatment. 

Vent Gleet is ulceration of the vent and lower bowel. There 
is a whitish discharge, which accumulates on the abdominal 
fluff. The vent and bowel show areas of ulceration and there is 
a characteristic stinking odour. 

At one time it was thought to be a true venereal disease of 
poultry, but no specific organism has been isolated. It is 
probable that a number of organisms are responsible for the 
condition and that they probably enter the tissues through small 
wounds or sores. 

The disease is usually confined to females. It is said to be 
infectious, but in the writer’s experience infectivity is low. 

Treatment is difficult and tedious. It is wiser to get rid of 
affected birds. If, however, a case is taken in its early stages 
and treatment is considered worth while, the matted feathers 
should be clipped away from the vent, and the area washed 
with warm disinfectant solution. A little iodoform ointment 
should be inserted into the vent, and finally the area should be 
dressed \vith iodoform powder. The treatment should be 
repeated t>vice daily until the condition clears up. In some 
cases penicillin ointment has proved successful. 

Affected birds should be isolated at once. Attention should 
be paid to the disinfection of the nest-boxes, and new litter 
should be used. 

Poisoning.' Gases of poisoning in poultry are reported from 
time to time, frequently as a result of the birds obtaining access 
to rat poisons containing compounds of phosphorus and/or 
arsenic. 

In the Veterinary Record (May, 1945), Blaxland and Gordon 
state that, the four commonest causes of acute poisoning in 
poultry are phosphorus, arsenic, zinc phosphide and cacao- 
bean residues. 

The greatest care should be taken when using rat poisons 
of the above types, which, even though placed out of reach of 
the birds, may be carried into the poultry run or house by the 
rats. 
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Certain rat poisons contain Salmonella organisms, wliicli, 
while having no apparent effect on tlic birds, may cause them 
to react to the blood test for B.W.D. 

Recently an effcctiv'e and completely safe method of rat and 
mouse destruction has been found in Warfarin. 

Tills preparation, which is given as a food-bait, when 
sufficiently concentrated in the blood produces internal 
haemorrhage and prevents the blood clotting, ivith the result 
that vermin bleed to death. A short time is required to build 
up full effectiveness, that is to say, the compound is not 
immediately lethal. 

Black nightshade, milkweed, lily of the valley and oleander 
have caused poisoning, but when a normal diet is fed birds 
rarely cat anything likely to be injurious. Instinct seems to 
tell them what is Iiarmful. 

The use of seed corn dressed with mercurial and organic 
sulphur compounds must be avoided. 

\Vhen poultry' arc kept in orch.ards treated ivith wnslics, 
they should be removed from the orcliards or confined to tlic 
houses pending heavy rain, sufficient to w.asli the compounds 
off the grass. 

Crain infested ivith wcc^'ils may cause trouble. During the 
war a consignment was fed to a flock of pullets in lay. Severe 
diarrhcca followed, the birds moped, slioucd blueness ofcotnb 
and there was a slump in egg production. 

Sfoulds. Before the war it was customary to rcjcci mouldy 
food. But the use of pudding during the svar )cars sliowcd 
that moulds arc not necessarily injurious and, as recent work 
witli antibiotics shows, they may be beneficial. It rIepemU 
entirely on llic t>pc of mould. As a general rule, liowcscr, 

It is wise to asoicl mouldy fccding-sluffs. 

Salt Poiioning. Wliilc common salt is beneficial to junjltiy 
if gjvcn in small quantities, an excess is injurious, and inn> Ija\ c 
fatal results, particularly with chicks. 

Gallagher reported th.it si tlr.ims of this salt is a toxic dose 
for cliickcns. I>alcr investigation Ims shown that b> gr.ulu.illv 
increasing the percentage of s.ilt in the ration \cry' high 
proportion ma> be fcrl without causing death. 

For practical purjwsa, howexer, not more th.in i per cent 
should be fed in the onlinary course sif routine. 
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Potato Poisoning Green potatoes and potato slioots contain 
considerable amounts of the alkaloid solanm This is hiffhh 
toxic. 

In the writer’s experience mortality due to this cause is rare 
m this country, but there seems little doubt that the poison 
may be responsible for cases of diarrhoea that are reported in 
the spring and summer montlis Sprouting tubers should 
have the shoots remo\ed, and green tubers should not be fed 
to poultry 

Com-cockle Poisoning TJie seeds of corn-cockle are highly 
poisonous Fortunately, they arc so unpalatable that they 
are usually avoided by birds, but when the seeds are ground 
up with corn they may occasionally be eaten m sufficient 
quantity to be fatal 

Unclassified Diseases. Pullet Disease A case of “ pullet 
disease ” was first reported in this country in 1943 No further 
instances were reported until July of the folloinng year Since 
that time numerous outbreaks ha\e occurred on farms 
in all parts of the country. The mortality rate is low, varying 
from 2 to 25 per cent of the flock, although up to 90 per cent 
of the flock may be affected. 

Usually the first symptom is a severe drop in egg production, 
followed by diarrhoea varying m colour from green to white 
The birds are dull and ha\e ruffled plumage As a rule the 
crop IS distended and full of sour-smelling, doughy foodstuffs 
A characteristic symptom m individual birds is a blue comb 
and loss of condition 

In fatal cases death usually occurs four to seven days after 
the onset of symptoms 

After ten to fourteen days egg production gradually increases 
as the birds recover condition 

When the disease first appeared many suspected the food, 
but this has not been confirmed by expenmental work 

Since outbreaks usually occur m late summer and autumn, 
the disease has been called “ New ^Vheat disease ” There is 
no evidence, however, that new wheat is responsible 

Recent work shows that treatment with antibiotics is more 
effective than measures formerly recommended 

Affected flocks should be given terramycm or aureomycin at 
the rate of 50-100 grams per ton of feed for seven to ten days, 
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followed b> feeding mtibioUcs at half tins level for a similir 
penod At the same time ^ pint mohsses sliould be added to 
each gallon of drinking water 

Fatal eases of this disease show changes in the kidncj'S, 
which may be enlarged and present a streakv appearance v\ith 
deposits of urates, a condition known as visceral gout (unc 
nephritis) The liver may be spotted and other organs may be 
congested 

Although pullet disease usually occurs among young birds 
in lay, immature pullets may be affected, as also may cockerels 
Six day Chick Disease Reference to “ si\ day cluck disease ’ 
will be found on p 425 

Hctmonhagie Disease This disease may be a major source 
of loss among chicks, notably in broiler plants, where it may 
rank second only to coccidiosis in economic importance 

The cause is unknown Although outbreaks arc occasionally 
associated with the use of coccidiostats, particularly sulpln 
drugs, there appears to be no evidence that they arc directly 
responsible Attempts to produce the condition by dosing, 
even cNcessivc dosing, with these drugs have failed It would 
seem therefore that otlicr factors arc involved 

A diet deficient in vitamin K is said to induce outbreaks, but 
according to Cover el at the disease is not associated with a 
deficiency of this vitamin 

Other factors liavc been suggested and investigated by 
numerous workers, nevertheless, research has not so fir 
revealed tlic precise cause of the condition 

Outbreaks frequently occur among clucks and growing stock 
of any age The onset is sudden, mortality nsing ripidlv, 
perhaps up to 50 per cent in severe eases, ind gradu illy sub 
siding m the course of aljoiit ten days 

In many respects symptoms resemble those of coccuhosis 
Chicks huddle togctlicr, shiver, droop the uini^s md ni iv pass 
blood in the droppings 

Some birds have external hamoirhi^es niulcr the wings m 
the comb, legs and otlicr parts 

Post mortem examination shows many hxmorrlngci in the 
intestines, muscles, heart, liver »nd spleen *Nrphntts is 

commonly seen , , i 

\t present no specific treatment ran be rcrommendrtl In 
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some outbreaks the use of molasses and antibiotics as recom- 
mended for pullet disease have given favourable response. 

In the event of an outbreak it would seem advisable to dis- 
continue the use of coccidiostats, but this does not imply that 
they are responsible for the condition. 

The fact that some outbreaks are associated %vith the drugs 
in no way detracts from their value in the prevention and treat- 
ment of coccidiosis. The drugs are now widely employed, but 
only in very few cases is their use followed by hemorrhagic 
disease. 

There is evidence that outbreaks may arise as a result of inter- 
current disease or some stress factor. 

Vices. Toe^pecking, Vices are not uncommon among 
poultry, and may cause serious losses unless immediate steps 
are taken to counter them. 

Toe-pecking occurs among chicks, bleeding follow’s, and llic 
victims go dowm like ninepins. 

The trouble is more prevalent in bright, sunny ^v'eather when 
the chicks are reared on floors littered \vith peat moss or other 
dark material. The strong sunlight shines on the toes against 
the dark background. This attracts the chicks, and pecking 
begins. 

The remedy is to replace the litter with cut straw’ to a depth 
of 3'or 4 in. The chicks’ feet sink into this. Thus the vice is 
checked. Damaged toes should be dressed with Stockholm tar. 

In the e\ent of an epidemic it is advisable to cover the 
"indows with red tissue paper or apply a red wash to them. 

Fealher-plucking and Cannibalism. These two Wees may be 
considered together, for they arc in the main due to the same 
factors. Teather-plucking, if neglected, may be followed by 
cannibalism proper. 

When birds arc kept closely confined, and particularly if they 
arc compelled to stand about for some hours with nothing to 
do, there is a tendency for them to peck each other. 

Perhaps a mark on the plumage will pro\c sufllcicntly 
attractive. A bird pecks tlic spot, d^a^v'S the feather, and so 
the habit of feather-plucking is acquired; and once acquired 
it is not cas) to break. Moreover, others in the flock follow 
the bad example. Consequently the birds soon ha\c a \cry 
ragged appearance, with c.\tcnsi\c bare areas. 
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Should blood bedrawn — and it almost certainly will be sooner 
or later — cannibalism will follow. Cannibalism may also begin 
with a case of prolapsus, or the accidental drawing of blood, 
or it may .arise from crowding in nest-boxes and at the food- 
troughs. 

It seems that birds arc quite unable to resist blood. A specA 
on the featherspr a little from a scratch on the comb will be the 
signal for them to start pecking, and then some form of canni- 
balism is imminent. 



rwo 

no. 289. — AN AIUMIMUM riCK-GUARD OR 
VrSOR FOR TICErRFV'CVnOVOf If ATItFR- 
FLUCKINO AND CANSIHAXJSM 

It is frequently said that these \ices arise from nutritional 
deficiency, lliat the birds perk c.ach other because sometinng 
is missing from the ration. 

It is true that an unb.alanccd r.afion, particnl.irJy one ron* 
taining an exceptionally high percentage of mai/c meal, may 
induce fcathcr-plucking and cannih.aJism, hut h) far the gre.-jt 
majonty of instances arise from keeping the birth in idleness, 
ONcrcrotsding and lack ofsuflicient fccding-spacc. 

Poor feathering undoubtedly .accounts for mans epidemirs. 
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This, of course, may be inherited 01 nutritional , more 
commonly it is environmental Keeping the birds in a warm 
stuffy atmosphere or in overheated rooms, however well venti- 
lated, will cause poor feathenng 
But the breeder should consider rate of feathenng when 



FMo Datdrop PioJiuts Ormtk rk Lana 


Fio ago — PLASTIC “spectacles” attached to 
A bird’s beak to prevent feather- 
plucking AND CANNIBAUSM 

selecting his stock Rapid feathenng strains arc less prone to 
cannibalism than those which are slow fcTthcnog 

While It IS doubtful whether these \iccs are inhcntcd, it 
cannot be denied that birds differ markedly in their tempera- 
ment Some arc docile and will quickly settle doiv n as a flock , 
others have an aggressiic, quarrelsome temperament and 
constmtl) bully their associates It is among the latter that 
outbreaks of cannibalism are most frequent 

It IS possible to reduce the incidence of cannibalism bj 
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selection Birds that are the trouble makers should not be 

vised for breeding purposes 

In these days of intensivism, ability to live peacefully in a 
flock IS a very desirable character, it js also one of economic 
importance, since losses from vices can be severe 

Richter (1954) concluded with a certain degree of assur 
ance ” that feather eating was primarily connected with 
hereditary characteristics , that it should be regarded essentially 
as a hereditary fault He considered that it was a matter of 
conjecture how far environmental factois exerted their influence, 
but both genetic and environmental factors must be present for 
feather plucking to manifest itself 
Although vices usually occur among closely confined stock, 
birds on extensive range are not immune from them This 
may be due to keeping them in the houses for several hours 
in the summer months before the attendant goes on his rounds 
to accidental drawing of blood or prolapsus Instances of 
feather-plucking among poorly feathered young stock aic not 
infrequent, particularly among growing cockerels 
Whether the birds are kept in confinement or on range, 
however, some individuals become “killers , or comcrsel> 
some birds are weaklings that others bully 
Whenever these troubles arise every effort must be made to 
deal with them at once Close observation may reveal the 
ringleaders If they can be identified they should be removed 
from the flock and housed in single bird cages Should this 
be impracticable, debcakmg or fitting peck guards or lien 
spectacles is advised 

Debeaking is now commonl) practised 

In the early stages paring the lip of the top beak to prevent 
the birds obtaining a grip on the feathers vs often successful It 
may be necessary to tnm only ilie horny tip of the beak 
Should the trouble be widespread, the upper beak should be 
cut well back, about one third being removed Tins vmII 
cause bleeding, therefore the raw surface should be scared by 
touching with a hot iron 

When large flocks require treatment 11 is advisable to use on 
of the electric debeaking maclimcs which remove part of the 
beak and at the same lime scar tlic exposed surface Some 
poultry men also remove the sharp point of the lower be ik 
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Dcbcakini; ma) be undertaken at an% age — at da\»oici if 
desired but on the majority of farms the work is done when 
the pullets arc placed in the laying houses Afany debcak tlie 
birds only when fcathcr-plucking or cannibalism occurs 



FIG, 2gi(a) A DEBEAMNC FIG 291(A) — ABOUT ONE THIRD 

MACHINE or THE TOP BEAK IS REMOVED 


The cutting knife for the removal of part of the beak is operated by a foot 
pedal The raw surface of the beak is seared %vith an electrically heated plate 

Dressing the parts most commonly attacked with an infusion 
of quassia chips is a deterrent. This makes the feathers 
unpalatable Quassia chips should be steeped in hot water 
over»night, and then the liquid should be poured off^ and when 
cool applied with a brush to the feathers, or the flock may be 
treated by spraying the solution over the birds Proprietary 
compounds are now available for mass treatment 

If the flock IS a small one bare patches should be dressed with 



solultou of the jirohlrin, it U one frcfjurnlK .uhtplrd in 1 irgr- 
^c.tIc profjucljoii 

L^cr> cfTort aliould be made |r> beep the birtl< tfctuplrt!. 
Tor this rc.iwn u t« ad\ iwbic to 'tipjdj ^rc^h green fcxvl, " hU h 
•sliould be plac«l »n rack^ or 'U^peiidrtl al>oul 12 in. frntn the 
Ooor Cabb.igc, kale, etc., arc caccllcnl for lliij purp<nr, ai 
abo .arc freshU cut l.tun iiin\cing«~ihc hitter !>ring fctl in 
troughs 

Str.m sliould Ik* used for litter, and n httle pt.iin ihrtmn into 
It two or three limes duU- not sufTicient for full fneil, Iml 
enough to find Mork for itllr Ijciks Should th'* r itnm tut 
tont.un common salt, »l should Ik* addcrl at tlie r itc of 1 
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per cent. If preferred, common salt may be dissolved in the 
drinking-water — i oz. per gal. 

In some outbreaks glutting the birds ^vith raw meat (lights) 
has proved cfiective. Presumably the birds get so tiied of 
blood and meat that they lose all desire for feathers. It has 
been found that thesfeeding of soaked gram tends to prevent 
feather-plucking, and a similar cflect has been obseiwed when 
oats are included in a high-maize ration. 

The provision of neat fish meal in a separate trough has 
proved helpful in some outbreaks. Fish meal is a rich source 
of the amino-acid methionine. Neal (1956) presented 
evidence which indicated that methionine supplementation at 
n sufficient level can suppress cannibalism. This could be 
effective, however, only when methionine is fed at sub-optimal 
level. The average diet is not deficient in this amino-acid ; never- 
theless, the feeding of fisli meal may be of value as a diversion. 

Depraied Appetites, Depraved appetites may occur among 
poultry, the birds consuming litter, excessive quantities of flint 
grit, feathers and even their own droppings. 

The cause may be nutritional. For example, litter may be 
consumed in an attempt to provide bulk in the diet; an 
excessive consumption of flint grit may indicate lack of calcium 
or other mineral imbalance or inability of the birds to absorb 
mineral matter due to adverse environmental conditions. 

Worm infestation and diseases of the digestive tract are also 
responsible. 

Egg-eating. Egg-eating, like feather-plucking, is simply a 
bad habit. One or two birds are ring-leaders. They break 
the eggs and proceed to eat them; then other birds join in the 
feast. 

Trouble frequently begins when the birds accidentally break 

egg — possibly a thin-shelled one — either in the nest or on the 
floor. 

The taste for eggs is readily acquired, and soon becomes a 
craving, the culprits standing about the nest-boxes waiting for 
birds to lay. 

Filling eggs with mustard, ammonia, asafoetida and other 
unpalatable substances is often recommended as a deterrent. 

It is of little value. 

If the flock is kept under close observation, it is usually 
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possible to discover tlie offenders. They should be isolated or 
sold. - If this course is taken at once, it is probable that no 
further losses will occur. 

When, however, several birds have acquired the bad habit, 
debeaking is advised. 

The nest-boxes should be raised at leasbiS in. from the floor, 
and should not face the light. 

China eggs should be used in the nest-boxes, and a few 
should also be placed on the floor. Eggs should be collected 
as frequently as possible. 



Fia. 293, — A NEST BOX TO PREVENT ECO CATINO 
13atcer>.cag« floors may be used or 1 in mesh iS-gauge wire netting 
suitably supported. 


As a further precaution, the upper part of the neSt-fronts 
should be covered with hessian cloth, so as to darken them. 
Incidentally, this is also useful as a means of preventing vent- 
pecking, which may start in the nest-boxes. An ample number 
of nests should be provided. 

Roll-away J^esis. The use of nests of the roll-away type is the 
most effective method of prevention. It will also assist in 
keeping the eggs clean. 

Roll-away nests arc being employed on an increasing scale 
in deep-litter houses; when large flocks are kept intensively on 
wire floors they arc essential. 

Nests of conventional construction can be fitted with a false 
fioorof i-in. mesh 16-gauge wire netting ( or i-in. X i-in. mesh 
u’elded wire), the netting being loosely fitted to light framing to 
provide a concave floor. A hole is cut in the centre of the 
netting for the egg to pass through to the nest floor proper. 

The false floor may be covered with sheet rubber or suitable 
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plfistic material. The nest floor proper should also be covered 
soft material to prevent eggs being broken. 

A better plan is to fit a sloping wire floor under the false floor, 
the former falling gradually towards the front of the nest. This 
under floor may be constructed in the form of a drawer which 
can be pulled partially out for egg collection. Curtains should 
be fitted to the nest fronts. 

A more popular type of roll-away nest is constructed on the 
principle of the laying battery. 

Floors may be of galvanized steel wire or plastic-covercd 
copper wire, or they may be of wood or hardboard, covered 
With suitable sheeting or even carpet. 

Floors may slope to the front of the nest, svhere eggs should 
be protected by a hinged board. In houses with service 
passages the nest floors should slope to the back, the eggs being 
collected from the passages/- 

Nests of this type should also have curtains fitted to the front. 

Construction of these nests differs in detail. Some have 
floors of sheet rubber over plywood, other may be covered with 
carpet material, or the floor may be of straw or woodwool 
between two layers of small-mesh wire netting. 

These so-called roll-away nest floors should be comfortable, 
cr there may be difficulty in inducing the birds to use tliem, 
especially in deep-litter houses, where they may find the floor 
uiore attractive than the nests. 

Sanitation, Sanitation is an important factor in the main 
tenance of health. It is a broad term, for it includes the condi- 
dons under which the birds are kept. These embrace housing, 
brooding and feeding equipment and, where extensive met o s 
^re practised, the land. . , 

Dealing with the last-named first, it should be emphasizea 
that poultry-runs, however extensive, should not e per 
uianently occupied by the birds. The land should^ e gi^n 
an adequate rest from feathered stock from time to time, un 
farms where the semi-intensive system is adopted every 
should have alternate runs, and if possible these s ou 
cropped or grazed by other stock when not , 

poultry. Cropping is by far the best means of ^‘Ceping 
ground clean, but on the smaller farms this is no * 

practicable. 
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Grass Mixtures. Should the grass become unduly worn, and 
most certainly if the land is fowl sick, it should be ploughed and 
re-seeded with a suitable “ seeds ’* mixture. 

What constitutes a suitable mixture depends on the type of 
soil and the situation of the farm. This is a matter for the 
expert, and poultry-men should seek the advice of the County 
Agricultural Advisory Officers. 

It is unwise to use a mixture recommended by a friend, or 
even one published in a technical article, unless the purpose, 
type of soil and general conditions for whicli it is recommended 
are known and arc substantially similar to those existing on the 
poultry-farm. 

A “ seeds ” mixture giving perfectly satisfactory results under 
a given set of conditions may fail under different conditions. 
For this reason an expert with local knowledge of soil and 
climate should be consulted. 

Grass seed should be purchased from reputable firms. Only 
seed of the very best quality should be bought. It is un- 
fortunate that many mixtures containing cheap and totally 
unsuitable seeds continue to find a ready sale among people 
who have no knowledge of grasses, of which there are many 
species differing in their habit of growth, soil requirements and 
nutritional value. 

Grass of high nutritional value is of great benefit to the 
poultry-farmer, as it is to the general farmer. Far more 
attention should be paid to it ; it should not be looked upon 
merely as a carpet to cover the soil. It plays an important 
part in the nutrition and maintenance of the health of poultry. 

Poultry manure is rich in nitrogen, deficient in phosphate 
and potash. It is therefore an unbalanced fertilizer. 

In view of this it is .advisable to give poultry land an occa- 
sional dressing of piiospfiatic and potasic manures in order fo 
restore the soil's balance. 

The Value of Lime. Poultry-runs tend to become sour by 
reason of tlie accumulated droppings. To counter this it is 
customary to apply lime. Lime, being strongly alkaline, is of 
some value as a disinfectant, but it should not be regarded as a 
soil sterilizer, and too much faith should not be placed in it in 
this respect. It is helpful in preventing the land becoming 
“ fowl sick ”, but it is not in itself sufficient for this purpose. 
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The pouUry»man should allow Nature’s agents, the sun, wind, 
rain and frost, and especially the absence of the hosts — that 
is to say, the birds — to keep the ground in good condidon and 
free from poultry diseases. 

In normal circumstances lime should be applied at the rate 
of one ton per acre, two tons if the land has been heavily 
stocked or carried birds affected with infectious or contagious 
diseases. 

Drainage. All poultry-land should be well drained. This is 
essential, because organisms responsible for the majority of 
poultry diseases thrive in damp surroundings. This applies 
particularly to coccidia, parasitic worms and the intermediate 
hosts of tapeworms. 

Ditches should be cleared every year, and should water tend 
to lie on the ground, ditches should be cut along the side of the 
runs. Ditches in the runs are a nuisance. 

Where necessary, pipe-draining should be undertaken. 
This work is expensive, but in certain circumstances it is the 
only solution of the problem. 

Gravel or ashes should be used for muddy patches likely to 
develop in gateways and around the houses. 

Mud is most undesirable on the poultry-farm. Every 
practical step should be taken to deal tvith it. It is bad for 
the birds as well as their attendants, resulting in loss of time 
and temper. 

Holes made in the runs by the birds dust-bathing should be 
filled with soil and re-turfed or re-sceded when the runs are 
vacated. These holes not only make the runs unsightly, but 
water may collect in them. If it does, the birds will drink it. 
Surface drainage from the runs is a common method by which 
disease is spread from pen to pen. 

Poultry-houses other than those of the small portable 
type should be fitted with guttering, wth down-pipes to water 
butts and a soak-away to carry off the overflow. This will do 
much to prevent the ground becoming waterlogged, and will 
save labour in watering the stock. On some farms where the 
houses are fitted wth large storage tanks water-carting is 
rarely necessary. 

Cleaning Poultry-houses. At least once every year poultiy'- 
houses should be thoroughly cleaned and disinfected. 
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The first step is to get the house really clean. The litter 
should be removed or if in good condition it can be heaped as 
recommended in Chapter Three. All loose fittings should be 
taken out of the house, cleaned by brushing and scraping and 
finally sprayed with a disinfectant solution. 

Perches, slatted floors and droppings boards should be soaked 
in water to soften encrusted material. This will ease the work 
of cleaning. 

Roof, walls and floor should be cleaned with a vacuum cleaner 
or brushed with a stiff broom with short bristles. 

If the litter has been removed the interior should then be 
washed with water, preferably under pressure. This will wash 
away a considerable amount of dirt, even from an apparently 
clean house. 

Leave doors and windows open until the house is thoroughly 
dry, then spray with hot water containing 4 per cent washing 
soda (a 4 per cent solution is approximately 2 heaped handfuls 
of soda in 2 gal of water). 

When the house is dry it should be sprayed with an approved 
disinfectant at the recommended strengtli. 

Water cannot be used copiously if the Jitter is left in the 
house, but spraying first with washing-soda solution and later 
with a disinfectant solution should be carried out as a matter of 
course. 

Aerosol dispensers will be found very effective; they are 
especially useful when the litter is not removed and in dealing 
with farm buildings. They may be the only practical means 
of disinfecting the latter. 

Similarmethods of cleaning and disinfection should be applied 
in the battery house. Cage floors and other fittings should be 
removed, soaked, brushed (or hosed) and disinfected, or the 
haUcif’ can be cleaned in the house a steam jenny^ 

Care must be taken to prevent water getting into electric 
switches and fittings. As a precautionary measure against 
possible shock, current should be switched off during wet- 
cleaning operations. 

Perches, slatted roosts and floors should be creosoted or 
dressed with paraffin and left in the open for a few days. 

The need for thorough cleaning prior to disinfection must be 
emphasized. Wet cleaning is preferable to dry. It will wash 
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away the din and with it infection; it ^v'iU prevent possible 
spread of disease by dust. In fact, if ^v'et cleaning is really w ell 
done there is little need ibr disinfectants. 

The effectiveness of disinfectants is much impaired if they 
are applied in dirty houses, indeed in certain circumstances it 
may be nullified. 

Finally, all houses should be thro\vn open to air. They should 
not be re-stocked until thoroughly dr>'. 



Chapter Twenty-one 


The Business Side 


J^.s already indicated, poultry-farming is essentially 
a business proposition, and its success depends on many 
factors. 

It is impossible to determine profits by making mathematical 
calculations, however conservative these may be, yet every 
prospective poultry-farmer seeks information about the business 
side, and it is with the object of giving him some indication of 
the return that may be anticipated on a well-managed farm 
that the attempt is made to detail his capital expenditure and 
estimate possible profits. 

At the time of uriting it appears that the cost of houses and 
appliances is more stable than for many years, although, of 
course, future price movements cannot be anticipated. 

In recent years the average cost of feeding-stufis has remained 
fairly constant, but the efficiency of the diet has been improved, 
hence on balance the poultryman is better off in this respect 
than he was a comparatively short time ago. 

Wages, however, have risen, and seem likely to go higher, 
while the average price of eggs and table poultry has declined. 

But commercial strains of both the egg and table poultry 
breeds have been improved and continue to be improved, as 
have management practices. As a result, average egg pro- 
duction IS far higher, and table birds arc reaching market 
weight in much shorter time than formerly. 

Modern poultry are now mainly of two distinct classes — egg 
strains and meat strains. The so-called dual-purpose breed is 
losing its appeal for the reason that birds bred for a specific 
purpose are more profitable than those of strains selected for 
both egg and meat production qualities. 

Both egg and meat strains supplied to commercial producers 
are crosses; many are bred on hybrid principles. 

The value of high food conversion efficiency is now widely 
761 
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recognized. Some years ago the average commercial egg 
producer paid little attention to this factor; many had no 
idea of the quantity of food consumed per dozen eggs produced. 
To-day more and more egg producers are following the 
example of the broiler growers; they study food conversion 
efficiency. 

The economic importance of this factor is shown in Table 47, 
■which relates to the five highest and five lowest scoring pens of 
40 pens entered in the 5th 500 Day Commercial {Random 
Sample) Test 1959-60. ' 


Table 47 

Food Consumption and Costs 
Data 5/A 500 Day Comrumal (RoaJa/n Sample) Test 1959-60 


Placing 
based on 
net return 

Net return 
(total return 
less food 
cost). 

H/H 

average egg 
production 

Food con- 
sumed per 
dor eggs 
(Jb) 

Food cost 
per doe eggs. 

1 

s ' 

jC * 

^ 0 7i i 

58 a ot 

292 76 
27848 

489 

5 >7 

s i. 

I 556 
t 653 

3 

55 8 Jij 

25656 

540 

* 235 

* ?55 

4 

53 

24440 

200 28 

5 >9 

5 

1 53 0 oj 

1 5 59 

1 805 

36 

1 >18 t to 

219 12 

206 24 

664 

I It O4 


37 b 7t 

7 13 

2 1 59 

2 2 36 

37 4 7i 

.1184 

7 34 

6 70 

7 60 

39 

33 j I 34 

18904 

1 1193 

40 j 

32 *5 »i 

itio 52 

2 3 17 


Data PouUr/ Induitry 


For the above test an entry comprises 50 day-old pullets 
taken at random and reduced by random sampling at eight 
weeks old to 25 pullets. The test is for profitability over a 
period of 500 days, commencing from the date of hatching 
of each entry. 

Egg production units arc not only becoming larger but some 
producers have formed groups for the purpose of co-ordinating 
output and securing the benefits of bulk purchase of foodstuffs 
by the group, discounts on appliances, houses and other 
commodities. Some groups employ technical ad\iscrs. 

The group system, long applied in the broiler industry, is 
now being extended in the egg industr)’* experience in 
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broiler production suggests that the system mil provide equally 

substantial advantages in egg production 

The need for adopting every means of reducing production 
costs IS imperative Competition for the consumer’s custom is 
now keen and ivill become fiercer Moreover, the egg 
producer cannot rely on a continuance of the subsidy He 
must be prepared to produce eggs without the Government’s 
price support 

The following estiiri’ites of the capital required to equip 
poultry farms are based on average values of plant of good 
quality prevailing in i960 Many costs are necessarily very 
variable, particularly those a/Tccted by farm Jay out and 
situation 

Much will depend on the system of poultry farming and the 
extent to which existing buildings may be adapted for egg and 
poultry production, for chick rearing and so on 
The most economic method of starting a poultry project is to 
base It on an existing farm, that is to say, to establish a 
poultry section on a holding producing other livestock products 
and crops and which already provide a livelihood The 
poultry section can then be developed by stages until, perhaps, 
It becomes a major part of the farming activity 
The prospective poultry farmer who must first purchase a 
suitable holding and then equip it will require substantnl 
capital to day 

It should be pointed out that capital expenditure is not 
necessarily related to profitabihty As a businessman the 
poultry-man is concerned mth secunng the highest return from 
ins capital, thus he may find the battery system willi a higher 
investment more profitable than the dccp-lrtter or yard systems 
He IS likely to do so if he is not skilled in stock management, for 
It IS easier to secure a satisfactory return from birds housed in 
cages tlian in flocks, especially in large flocks 
There is a tendency to measure profitability in terms of 
profit per bird Tins may be misleading 

For example, ifa battery plantshows a profit of 12s per bird 
and a deep litter plant 8x per bird, it would not necessarily 
follow that the former is the more profitable For the same 
capital sum it may be possible to keep twice the number of 
birds on deep litter as in single bird cages, hence the return per 
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unit of capital would be 12s from the battery, but iGr from 
the deep litter flock 

On the hen-yard system it is possible, under favourable con- 
ditions, to house adult stock for as little as 2s or 3J per head, 
whereas on the batter) s)stcm the cost of house and cages may 
exceed ^2 per head for single-bird cages of “ standard ” 14-15 
in width But cost can be substantially reduced to a sum in 
the region of 25^ per head by housing ti\o birds per cage or 
about lys per head by housing three birds per cage Alter- 
natively, saving of capital can be effected by installing narrow er 
cages. 

Large flocks can be housed on deep litter for between 
and 30J per bird, at 3 sq ft floor area per bird. 

But on many farms great economy may be cfiected by utiliz- 
ing buildings no longer required for the purpose for which they 
were designed 

Barns may be used for laying batteries or ns deep-htter houses 
for Hying stock , stables, lofts and even opcn*fronted ho% cIs 
may be adapted at comparatively little cost for various classes 
of poultry including day-old chicks 

Straw bales, straw and wire netting, roofing felt, galvanized 
sheets and homegrown timber have their place in the con- 
struction of poultry-houses at low cost, so much so that by 
the judicious use of materials of Urn kind and cMstmg build- 
ings, It may be possible to provide accommodation for both 
young stock and adult birds at pre-war cost, or even below 

It. 

However, the principal factors on which profits depend arc 
the price of fccding-stufls and the price of eggs and tabic 
poultrv At present the poultry-man in a position to produce 
a considerable proportion of fccding-stuffs on his farm may 
reduce the cost of feeding by 10-15 below the cost of 

ready mixed meals He can also lower costs by feeding gram 
balancer meals with home-grown or purchased gram 

Capital Requirements 

Breeding Farm The capital cost of equipping a breeding 
firm on conventional lines, le, with small houses and gri« 
runs, IS high Ahliough the difTcrcncc m initial cost of this 
system and that of the intensive breeding house is not sul>- 
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stantial, the former system entails much hbour, and the cost 
of maintaining the fencing, espccnlly m industnal areas, is 
high 

Moreover, the advantages of mtcnsivc housing arc now 
widely recognized Many of the most successful breeders 
keep their breeding flock in total confinement Prejudice 
against intensive housing is being overcome 

Houever, if the range s>’stem is adopted estimited cost of 
equipping a small farm carrying about 1,000 head of breeding 
stock IS shown in Table 48 

It IS suggested that tier brooders be used for initnl brooding 
If the chicks arc reared on the floor in groups of about 100-120 
to four weeks of age, brooder-house sections should be approxi 
mately 8ft X 8 ft 

On this basis smteen sections ^\oul(l be required ivith four 
spare sections by vay of reserve accommodation A house 
80 ft X i8 ft ^\lth a central passage ivould be suitable The 
approximate cost of the house mth concrete floor and footings 
ivould be about ,^750, to which must be added the cost of 
ti\cnty ho\crs (about ;C30o) o*" twenty infra red units (about 
£go with spares) together with cost of food and water 
troughs 


Tahle 48 

Eslimaled Cosl of Lijutppiag a Small Ifrrcdwg Farvi {about 1,000 
Head of Bterdtng Slock) 


rood itorc and ofilec 

Inaibator room (Insulat«l concrcic floor) 

Cahmet mcubalor (setung apacUy about c 400 crrs vrckly) 
0 four tier broodera (400>chick opaon per brooder) 

36 ft X 14 ft brooder hoiuc (jmulared conerde floor) 

25 Hay b(w brooder* 

25 Water troughs 
25 Food trouclb 
Go Range ihcltcn 
Go Home nude food irouch* 

30 Water troiujhi with ball \abt» 

JO Portable »ol.d floor I oute* (iioglc-* rc fl >cki) 

14 Portable tolid floor houie* (flock mating) 

24 Home tnade food troupb* 

24 Water troughi with liall salic* 

\Yire netting 52 roll* G ft x 2 in 
Stakes and gate* 

Bucket* fxid camrr and nin !r> eiju pmeni 


£ 

JOO 

150 

700 

500 

200 

2Go 

35 

30 


7C^ 


£4 
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The above estimate shows that housing the breeding stock on 
ringe in single sire and flock mated pens as indicated would 
cost about for housing and iencing 

An intensve house about 126 ft X 25 ft for the same 
number of birds would cost about :^i,8oo including site 
preparation and concrete floor, and if fully insulated about 
£2y0^o-£2,ioo Fan extraction would increase cost by about 
jFigo, but this would provide a substantial measure of control 
of environment 

The intensive house should be divided into sections by means 
of portable partitions The breeder can then adjust flock size 
according to his requirements The house should have a 
central corridor, from which eggs should be collected and from 
ivhich the birds may be fed and watered 

Fold System The capital required to equip a fold unit 
section of about 1 ,000 birds would be as follows 


Table 49 



1 

50 Fold un t$ (16 rt X 5 ft ) 

r 600 

50 Bucket lyne dr nkers 

Portable food store 

35 

40 

Hand truck 

30 

Food bins 

30 

Water carr er (50 gallon capacity) 

80 

S ndry equ pment 

10 

t' J55 


The Laying Battery System At one time most battery 
plants were equipped ivath single bird cages 14-15 in wide 
To day cage width vanes from about 9 m to over 5 ft , cages 
of the latter width taking in-12 birds 

Cages 14I m wide arc now commonly used for tuo or 
three birds, those 17 in wide for three or four Very narroiv 
cages arc used for light hybrid pullets 

Assuming 1 4? m cages in three tiers arranged in two blocks 
parallel to the length of the building are installed, estimated 
cost of plant is shown in Table 50 
Deep-litter System The cost of deep litter houses of 
sound timber construction and fully equipped usually works 
out at 30^-351 per bird for flocks of about 1,000 birds housed 
at the rate of 3 sq fl per bird 

Cost can be reduced to approximately aoi per bird if floor 



770 Modern Poultry Husbandry 

space alowancc is lowered to 2 sq ft by having about one- 
third of the floor area occupied by a droppings pit with a\irc or 
slatted floor over it on which some of the food and water 
troughs should stand 

Table 50 

Housing 2,016 Birds tn Twin bird Cages itxlh Automatic feeding 


House 120 ft X lO ft 800 

Preparation of site erect on of house induct ng » -alcr installation and 

cicctnaty suppl> and concrete floor 300 

I 008 Cages (scraper cleaned) t 500 

Food trolley 20 

Sundries "o 


The abo\c estimates include foundations, but not the cost of 
road making, which m certain circumstances may add mucli 
to the o\crall cost of the plant 

Table 51 

Estimated Cost of Timber buill Deep litter House for 1,000 Birds 


Home 100 ft X 30 f( 

Insulat on 

Roof 

c 

850 

(■lO 

WMs 

tx> 

fl T\»o-ucr communal t>pc ncsis 

4 Water troughs with ball safvn 

Uo 

100 

2^ 8>fi food tn uglu v>iih perri 0 

Time ssiitch 

6 

Wiring lamps, etc 

Foundat om waters ppty 

100 

40Q 

Buckets an t sundr n 

0 epo 


Insulation and fan CNtraction arc now gcncnll) ad\iscd, 
nevertheless, houses thus equipped and complete wath feeders, 
dnnkers and nesfs are o/Tcred j^r.ooo far r,ooo bird units 
(at 2 sq ft per bird), to whicli must be added the cost of 
foundations and CNpcnsc involved in la>mg on water and 
clcctncily 

It IS impossible to estimate tlic cost of housing on tlccp 
litter in existing farm buildings, since in favourable circum- 
stances little may be required other than food and watcr- 
troiiglis, nest boxes and artificia! lighting A few slullmgs per 
bird maj be suflicicnl to cover these costs 
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The handy-man will reduce costs by making nest-boxes, 
food-troughs and perches Cost of prepanng site and con- 
structing foundations is extremely variable 

Cost of Rearing Pullets. The cost of rearing pullets is a 
matter of great importance to the commercial egg-producer 
and pullet rearer There is now a very extensue trade in 
growing pullets, some poultry-men catering almost exclusively 
for it Moreo\er, the egg producer should know the cost of 
rearing a pullet to maturity, for without this information he 
cannot assess the cost of egg production 
Further, in certain circumstances he may find selling grow- 
ing pullets more profitable than keeping them for laying 
Data wth regard to rearing costs are presented in reports 
issued by the Agncultural Economics Departments of Univer- 
sities and other sources undertaking agricultural economic 
surveys 

Table 52 

Avfrage Cost of Rearing a Pullet to Point of Xqy 
{Universitj of AfoUingham, i960) 

J d 

Day-old chick 3 5 1 

Foods 

Purchased 6 5 

Home grov.n 3 l 

Labour 

Hired 0 

Pamil) 5 

Dead stock depreciation and repairs u 

Muccllancous 2 


12 o 

The above data relate to the first year of the study, which 
begin in October 1958 

Costs varied from 9$ 31/ 1017s lorf per bird 

“ Part of this variation was probably due to differences 
between farms m size of the rearing unit, in the length of the 
rearing season and in the emphasis placed on hatching as 
opposed to commercial egg production 

“ In addition, the lime taken to rear an> given batch of 
chicks to point of lay varied from 18J weeks (one producer 
rearing light hybnd birds) to 23 viccks (another producer 
rearing heavier birds) ” 
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On average lo per cent of the chicks purchased failed lo 
survive. 

The cost of rearing autumn- and spring-hatched pullets is 
under constant investigation m studies carried out at the 
National Institute of Poultry Husbandry. 

Table 53 shows rearing costs in 1955-56. 

The value of hatching a proportion of the pullet replacement 
stock in November and December is discussed on page 305. 


Table 53 

Cost of Rearing Pullets 1955-56 — Pence per Bird Based on Suntiors 
Data from the National Institute of Poullry Husbandry 



To 8 weeks 

To 12 weeks 

To tG weeks 

To 19 weeks 

December hatched 
Chick 

Food 

Xjiier 

Fuel 

Labour 

Depreciation 

3 ta 
*9 5 
(5 a lb) 

07 

Vt 

(ft t min ) 
34 

3 « 5 

39 1 

(1071b) 
t 2 

43 

9 < 

(163 mm) 

50 

3 > 5 

(1^2 ?b) 

1 D 

43 

10 5 

(180 min ) 
C3 

3 « 5 

75 5 

(*2 tlh) 

2 2 

43 

It 9 

fat 2 min ) 

73 

Total 

<J 4 9 

90 2 

tit i 

1327 


To 8 weeks 

To 12 ssecks 

1 To iG weeks 

1 To 20 weeks 

April haUhed 

Chick 

Food 

Litter 

Fuel 

Labour 

Depreciation 

•47 

lb I 

(+ 4 lb) 

04 

3 § 

(G G min ) 

30 

45 3 

1 0 

»5 

4 9 

(8 6 mm ) 

42 

45 3 

55 2 

(>5 2lb) 

1 0 

(104 mm ) 

54 

15 4 
, 75 5 
(21 I ll> ) 

1 D 

15 

(ta 9 mm ) 

6 7 

Total 

figs 

903 

rr4 4 

1375 


No Birds December batched, 191 
ApnJ hatched, 3^3 

Breed Cross White Leghorn X Buff Rock 

Housing— Intcnsis-e Rearing Chiclu were floor brooded on jwai moss htter to 
eight weeks ofage, and were then hous«J as one flock m a solid flixirmtminc 
rearing house on deep Inter 

Feeding Dr> chick mash ed W , with a limited amount of e hif k crumln or i«e1Iels 
twice a da% After eight wrcll of age, proHm’ gram halaneer niaih dry 
cd/ii , with supplctnenury feeds of wheat from 0 WTcks to itoml of lay. 
Monahu To nineteen sveeV* (Autumn latched ) — ^ 5"« 

To twenty week* (Spring hatched; -d) 

Bods VSeighu (aserage weight) Autumn halch^ at mnetren weels tld W 3 

^ * ' hpruig hatchnl at twents weeks old Ci G o* 
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Early hatched birds have always been profitable. They 
are particularly suitable where intensive conditions and 
artificial lighting can be provided during the winter months. 

Temperton (1952) pointed out that at the National Institute 
of Poultry Husbandry about 40 per cent of the replacement 
stock is hatched in November and December and the remainder 
in March and April. The autumn-hatched pullets come into 
lay in April and May; artificial lighting is used in the early 
autumn, beginning in August with a period of ^ hour daily 
and gradually increasing the hours of lighting as the days 
shorten. The flock is sold in February or March of the 
following year. 

It will be understood that the cost of rearing, and of course the 
cost of egg production, are affected to a great extent by 
mortality. Abnormal mortality may turn prospective profit 
into actual loss. 

Every poultry-man finds that some groups of chicks fail to do 
well, and he must make adequate provision for them in his 
financial calculations. Similarly, every poultry-man finds that 
some years are more successful than others. 

But the average loss in rearing should not exceed 5 per 
cent to eight weeks of age, 5 per cent from eight weeks to 
maturity. 

Cost of Egg Production. Many poultry management sur- 
veys are carried out by University Agricultural Departments, 
and the reader is advised to obtain copies of .the latest re- 
ports. 

These reports reveal one common factor — namely, the very 
wide difference in the financial results obtained on different 
farms, even on those farms employing the same system. 

TVie report isvned \jy tbe kSwverjnty CoWege of Wafts 
(1958-59) showed that returns from dcep-litter flocks varied 
from a profit of 24J. 6rf. per bird to a loss of iBj. lod.; on the 
battery sy'stcm profit varied from 15T. iid. to ys. \d. per bird, 
while where these l^\o sy'stems were in use on the s.ame farms 
profit range was from i6j. id, to 55. 3e/. per bird. 

A study of the cost of egg production carried out by the 
University of Leeds, 1958-59, shor>cd the following margins 
and egg yields per bird. Calculated profits at given levels of 
total cost and yield per bird arc also shossn. 
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Table 54 

Cost of Producing^ Eggs: Margin and Egg Tield per Bird 
[University of Leeds, *958-59) 


Margin, per Bird 


Loss 

f Profit 


3OJ -20J. 

1 2OJ -lOi 

IDS -0 

O-IOJ. 

1 ior-20j 

20f — 30i. 

30f -40i. 


3 , 

1 ' 

,0 1 

18 

1 


' 

53 

Tteld per Bird 


Less than 
120 eggs 

120-140 1 
eggs 

^ 140-166 1 

i 'SS* 1 

i6o-i8q 

eggs 

180-200 [ 

eggs 1 

200-220 

eggs 

220-240 

eggs 



^ 1 


_jlJ 

1 

■5 1 

10 

53 


Calculated Projils at Cnen Levels of Total Cost and 3 teld {per Bird) 


Cost per bird 
(shillings) 


Yield per bird (eggs) 


150 

170 

190 

■■ 

230 

30 

+ 132 

Profit m 

+21 3 

4 -JoC 1 

shillings 

1 +*2 5 

+i68 

+33 7 

+398 

40 , 


+»3 0 1 

+29 J 

S 

— 0 1 1 

+ 61 : 



— 16 9 

-2,.| 1 

— io8 I 

1 - 46 i 

+ 16 I 

+ ?? 

70 1 

1 —21 5 I 

~«53 1 

- D» j 

- 30 


“ Birds which cost no more than 40J. to keep were profit- 
able even before they produced 150 eggs per year, but at 
60J. per bird it was necessary to have a yield of at least 210 
eggs a year to break even.” 

In view of the price emphasis on the autumn-winter egg, it is 
obvious that, other factors being equal, the higher the winter 
egg production the greater the profit. For this reason intensive 
methods with artificial lighting arc now generally favoured, 
since it is usually difficult, if not impossible, to provide the best 
environment for high winter egg production where cxtcnsiv'c 
systems are employed. Weather conditions have little effect 
on egg production where the birds are kept on one of the 
intensive systems, ivhercas a spell of severe u’cathcr, especially 
when accompanied by snow, may cause a serious slump in 
output if they arc kept on range. 
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Tlie guaranteed egg pnee is determined by the Annual Price 
Review held in accordance %Mth the Agriculture Act 1947 
The price is that guaranteed to the British Egg Marketing 
Board — not to producers It is subject to deduction of cost of 
the Board’s services, %\hich in 1959-60 amounted to 4 og^d 
per dozen 



]tJL AUG SEP OCT KOV DEC ]AN FEB HAK APL HAT {UK JUL AUG SEP DO NOV DEC JAN FEB HAR APL HAT JUN 


1958 » ^ 1959 ' » ■* ■ 1760 * 

FIG 294 — ^Average egg prices, jgly 1958/juNE i960 

Reproduetd by courier Bnttsfi Egg Markelmg Board Annual Report igSo 

J^oletoFig 294 For thepenod March 31 1960 toMarch3o 1961 the guaran 
teed price for hen eggs (average per dozen) was 31 ii i^d and 'vas related to a 
basic poultry feed price of 26/ 51? per cwt for a standard ration composed of — 
Feeding wheat 20% Wheat offals 20^0 

, barley iO% \Vhite Fish Meal 5% 

oats 20% £xtrac(ed Soya bean meal *0% 

Maize 15% 

For each complete change of jd per cwt in the price of this standard feed ration 
a corresponding change of id per dozen is made in the guaranteed price of e^s 

The flat rate of subsidy m 1960-61 was estimated at 11 35t/ 
per dozen eggs delivered to wholesalers at an average selling 
pnee of 2J II 8 d per dozen 

The rate of subsidy is subject to adjustment under revised 
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For example, when pullets are kept in single-bird cages with 
static feeding and individual production is recorded, probably 
about 2,500 birds would be sufficient for one man to look after 
dunng normal working hours 

^Ylth mechanized twm-bird cages he would manage about 
twice this number if a system of block recording was adopted, 
production was recorded from blocks of cages, not 
individual cages 

There are batterj plants of some 2,400 birds in twm-bird 
cages in w hich daily routine feeding, egg collection and cleaning 
(excluding cleaning manure pits or trays and carting away the 
manure) is completed in about fi\e hours, there are others in 
which all routine work for about 6,000 birds (three birds per 
cage) IS undertaken by a man with the assistance of two girls 
Labour cost of recording indiiidual birds in cages is high, 
and It IS for tbis reason that few undertake the work or record 
only for short periods at certain seasons 
Labour required for management on range may be extremely 
low where the birds are kept in large flocks or closely grouped 
smaller flocks wlicn steps are taken to save labour m feeding 
and watering 

On the contrary, small flocks widely scattered about the 
farm ivill require much labour to look after them 

Reference has been made to the importance of laying on 
water to the houses and to convenient parts of the farm It 
wll effect a great economy of labour 

Progressive producers are sa\ang labour in handling feeding- 
stuffs Bulk delivery is becoming more popular It saves the 
cost of fiUing sacks and the weight of food represented by the 
sack, because food in sacks is sold on the basis of gross weight 
(including sack) , it saies time and waste of food 

Feeding-stuffs are delivered in bulk-feed lornes The con- 
tainers on the lornes are connected by large-diamcter flexible 
pipes to the inlet ducts of the granary or food-storage bins 
They are then filled pneumatically from the lornes Some 
systems of bulk delivery employ gravity for discharge On 
many farms feeding stuffs are earned from lornes to bulk 
storage bins by mechanical conveyors of the auger or belt type 
The former are most widely used on poultry farms 

Bulk-feed hoppers arc now installed in some of the larger 
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houses, while outdoor storage hoppers at suitable points on the 
farm save time in feeding stock on range. These hoppers are, 
of course, filled from the bulk-delivery lorries. 

Second-year Birds. Main advantage in retaining a pro- 
portion of laying stock for a second season is that livestock 
depreciation is spread over two years instead of one, since there 
is little difference between the market value of pullets at the 
end of the first laying season and hens. There is also economy 
in rearing equipment, because the number of replacement 
pullets required is smaller. 

Assuming mortality among pullets and hens is similar and 
that the initial value of the point-of-lay pullet is estimated at 
IS. and the value of the hen at gr., the difference in 
depreciation between the pullet and hen is I2J. or forty-one 
eggs at 3r. 6d. a dozen. 

Pullets laying aoo eggs in their first season should lay about 
J50 in their second, but the difference in egg production 
between the two classes of stock occurs while hens arc moulting, 
and it is at this time that egg prices arc high. 

During the ten-week period hens are out of Jay, pullets 
should produce about forty-two eggs per liead (60 per cent 
production) which at 4;. a dozen (winter price) represents a 
gross return of 14s. This will meet the depreciation charge 
against the pullet and leave a credit balance of 2r, 

If the initial value of the point-of-Iay pullet is assessed at cost 
of rearing, then, of course, the difference between the profit- 
ability of pullets and hens becomes proportionately greater. 

There is no doubt that selected second-year birds arc profit- 
able layers, but at prevailing prices pullets are usually more 
profitable. Price changes and a premium on large eggs may 
warrant retaining a proportion of the birds for a second year, 
but at present a good case can be m.adeout for the all-pulJct flock. 

That the retention of laying stock for two years m.iy >icld 
additional profit is shown in Table 55, 

Should the producer decide to keep some of his birds for a 
second year, they should be carefully selected, only those show- 
ing the characters associated with the high producer being 
retained. These birds should be force-moulted in late July or 
early in August, and placed under artificial light during the 
autumn and winter months. Artificial lighting should be 
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regarded as essential for this class of stock It may be more 
profitable to sell these birds m the following spring, rather than 
retain them for summer laying 


Table 55 

A Comparison of Flocks of Tearling Hens and Pullets on Deep Litter 
[Edinburgh School of Agncultitre Economic Report, 1957-58) 


Costs and returns per bird 

Pullet flocks 
(ts flocks 
4053 birds) 

Flocks of 
yearling hens 
(2 flocks, 

167 birds) 

Food easts 

Purchased 

Home growTi 

C s d 
t 8 5 

2 8 

£ s d 

I 3 7 

5 0 

Total net food costs 

Labour 

Other costs 

Housing and equipment depreciation 

Flock «deprcciation 

£x IT I 

6 5 

2 It 

2 1 

9 * 

£i 8 7 

5 6 

3 0 
» 3 

3 

Total net costs ^ 

fA n 7 

1 £■ iS 7 

Total receipts 

;C3 7 4 

£a 15 6 

Promt 

«5 9 

17 1 

Central data 

Average egg yield 

Price per dozen eggs sold 
mortality 
% culling 

199 

4r oid 

9% 

3o'’o 

152 

4i 

.1^ 

Weight of concentrates per bird per year 

Purchased 

Home grovm 

103 6 lb 
13441b 

8341b 

24 0 lb 

Total weight of concentrates 

1 17 04 Ib 

108 lb 

Cost of concentrates per cwt 

agr 3d 

ags id 


Although yearling hens produced is ^d per bird greater 
profit than pullets, this was due entirely to loiver costs 
The report points out, however, that — 

“ in general the total profit earned by a flock of pullets wll 
tend to be greater than that earned by the same flock in its 
second >ear of production This is due to the reduction in 
the total flock size which results from culling and mortality 
during the first year’s production 
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“ For example, on the basis of the data shown in the Table, 
if the average size of the pullet flock at the start of lay is 
1,000 pullets, then after a year’s production with average 
mortality the flock size would be. reduced to 610 hens. If 
the culling and mortality have been at regular intervals, 
the average size would be 805 hens and the total profit 
£634.^ 

“ Similarly, the yearling flock with an average size of 610 
hens at the start of lay would be reduced in size to 485 hens 
after a year’s production, have an average size of 547 hens 
and earn a profit of £467 only. Thus the flock would cam 
£167 more as pullets than it would as yearling hens.” 

Disposal of Pullets. In commercial practice egg produc- 
tion should follow a definite plan, which should be modified 
only in exceptional circumstances. The rearing programme 
should be in accordance with it. Thus the plant will be.kept 
as fully occupied as practicable, and therefore maximum 
returns from the invested capital should be assured. 

The disposal of pullets is no longer influenced to an appreci- 
able degree by the prevailing prices of eggs and table birds. 
Most producers now follow a time schedule which provides 
little room for manoeuvre. Pullets must be marketed tvhen 
they have completed the laying season allotted to them; they 
must be sold to make room for others appro.iching maturity. 

Table 56 


Egg Ttelds and Vanable Costs for Open Range or Semi-intensive^ 
Deep-litter and Battery Systems {Edinburgh School of Agriculture, 

1957-58) 


Months of produefjon 

riocLs on 
r^|Of»x9X>Fr 
or scmi- 
intensive. 

J riiadts no 

1 deep litter. 

1 Flocks m 
[ batteries. 

j jlh month ej prodiiclton 

Yield per month 

Yield necessary to cover " variable 
costs 

«75 

95 

Eggs 

*14 

107 

Eggs 

186 

«3 0 

lith month of produeixon 

Yield per month . 

Yield necessary to cover variable 
costs • 

130 

«4 

13 0 

90 

140 

133 



The Business Side ^gr 

The level of egg production may influence time of marketing, 
because should it fall below the line of profitability to^vards the 
end of the season,, then obviously no useful purpose would be 
served in retainmg birds that in any event ivould be sold m the 
course of a few weeks 

Each flock should be sold as a unit, preferably in one con- 
signment Arrangements for marketing sho^d be made well 
m advance to avoid possible glut, and consequently lower 
pnces 

Table 57 

£gg Numbers per Month Necessary to Cover “ Variable ” Costs per 
Hen at Varying Prices of Feeding stuffs and Selling Pnces per 
Dozen Eggs Laid for the Three Groups Studied {Edinburgh 
School of Agnculiure^ ^957-5®) 
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Producers should discuss their poultry marketing problems 
with representatives of local processing stations or others in a 
position to handle birds in bulk 

As the end of the laying season approaches the flock should 
be carefully watched for signs of widespread moulting Birds 
should be marketed before it becomes general Moulting 
results in depreciation in market value of the b;rds, moreover, 
if the flock IS retained until many of the birds are moulting the 
consequent drop in egg production will be reflected m lower 
profit for the year 


Table 58 

Cost of Egg pToduclion tn Plough cleaned Laying Batteries 
{J^ational Institute of Poultiy Husbandry, 1956-57) 


Initial number of b rds 504 period 46 weeks 
Eggs per cage 
Percentage production 
Eggs first 34 weeks 

Percentage cracked and soa shelled eggs 

Percentage mortal ty 

Labour per cage minutes per week 

Food per cage lb per week 

Lb food per dozen eggs 

Total cost per cage 

Total income per cage 

Net profit per cage 

Total cost per dozen eggs 

Total income per dozen eggs 

Net profit per dozen eggs 

Cost of food per cwt 

Eggs to buy I cwt of food 

Eggs to cover cost per cage 


«97 3 
J03 6 
37 
12 3 

29 

* 9 


7f JIM 
3S 

3/ iiid 

m'' 


Average egg yield per hen for the eleventh and twelfth 
months of the production year and yield necessary to cover 
variable costs, which include food, labour and sundry expenses, 
are shown m Table 56 

Table 57 shows the number eggs required per month 
to cover variable costs per hen at varying feed and egg 
prices 

Egg Production in Batteries Capital cost of equipping 
a battery plant on a bird housed basis has been substan 
tially reduced, largely on account of the introduction of the 
mulU bird cage and the reduction m size of the single bird 

The battery system has lost none of its popularity, indeed. 
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large plants continue to be established on farms up and down 
the country 

Is the system the most profitable^ This is an everyday 
question. Results of economic surve>s arc inconsistent This 


Table 59 

Average Costs and Returns from Lading Battery Flock [University of 
Durham) — Period September i, x^^^-August 1959 ^ 


Cosls 

A Foods 

(a) Purchased — 

(1) Compounds 

( 2 ) Cereals 

(3) Other 

(b) Homegrown — 

(t) Cereals 
(2) Other 

Total foods 
B Labour 

(a) Htied 
(i) Family 

Total labour 

C Livestock depreciation 
D Deadstock depreciation and repairs 
E Miscellaneous 


Reliirru 

Eggs 


} Market 
) Hatching 
I Used in farmhouse 


Totai, RniunJis 
Margin 


Total returns 
Total costs 
Margin 


Per Dozen Eggs 


d £ 


4 

3 

0 

>09 
Hr 
> 4 


2 10 

s 


£2 II 


2i 

o 


Number of flocks 

Average size of flock, birds 595 

Average length of flock season week# 5^ 

Average yield per bird, egg# 

‘ ^\ G R Weeks, bJniversily oTDurham Penonal communication 
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will be understood, because there arc many variable factors at 
work Relative profitability of di/Tcrcnt systems vary from 
season to season at the same centre. 

Tables 58, 59, 60 show costs and returns relating to battery 
egg production at the centres specified 

Table 60 


riock Results of Lajtng Battmes {University of Reading^ I956“57) 



Costa — 

Costs — 


per dozen eggs 

1 per bird sveefc 



d 

Food 



Labour 


I 8 

Bird depreciation 



Dead stock depreciation 


i 0 

Mtscellatieous 


04 

Total costa 

Egg returns 

Nfargm 

3 to 

4 * 

4 

‘§3 


Number of flocks 17 

Egg yield per bird, week 3 9 


Egg Production— Deep'Lilter Flocks. 


Table 61 


Cost of Egg Production — Deep litter Housing and ConvenUonal Feeding 
{J^ational Institute of Poultry Husbandly^ I956“57) 


Period 48 weeks, inKial number of birds 296 
Eggs per bird 
Percentage production 
Eggs first 24 weeks 
Percentage mortality 
Labour per bird minutes per week 
Food per bird lb per week 
Lb food per dozen eggs 
Total cost per bird 
Total income per bird 



Total income per dozen eggs 
Net profit per dozen eggs 
Cost of food per cwt 
Eggs to buy r cwt of food 
to cm er cost per bird 


1839 

55 

loo 8 

84 


5 9 

47r Bid 
SBr Bid 

lOS iifd 

31 lid 
31 lod 
Bid 

sBs sir/ 
892 
«49 5 


Table 62 shoivs an average loss of gr per bird, but returns 
varied from 24J 6<i profit to i8j lod loss per bird 

If, however, the value of family labour and depreciation of 
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Table 62 

Average Costs and Returns per Bird — Deep litter Sjstem 
{Untiersiiy College of Wales, 1958-59) 


£ s d 


Eggs sold 
Used in house 

Hens and culls 
Poultry consumed ii 
Other receipts 


FoodstufTs 
Home g^o^vn 
Purchased 

Labour 

Family 

Hired 

Point of lay pullets 
Transferred m 
Purchased 

Depreciation ofbuildmgs and 
equipment 

Poultry valuation difference 

Other costs 


Total Cost 3C3 8 7 Total returns 

Current cost fcost less \alue 
of family labour and dc 
preciation ofbuUdings and 
equipment) £3 15 5 


£ ^ d 
2 !7 I 


2 18 

6 


buildings and equipment is not charged average earnings arc 
shoi\n at loj 2d per bird 


Egg Production in Yards. 


Table 63 

Costs and Returns per Bird— Henyard System 
{Kational Institute ofPouliQ Husbandry, 1955-57) 


»955 56 
48 


weeks 

230 


8 weeks 

350 


"kcar 

Period 

Initial number of pullets 


per bird 

Percentage production 

Eggs first 24 weeks 

Percentage mortality 

Labour per bird minutes per week 

Food per bird Ib per week 

Lb fewd per dozen eggs 

Total cost per bird 

Total income per bird 

Isct profit per bird 

Total cost per dozen eggs 

Total income per dozen eggs 

h>et profit per dozen eggs 

Cost of food per civt 

Lggstobu> t cwt of food 

Fggs to cover cost per bird 

Type of diet 


142 8 

£c 

^\l 


4G1 Cd 
47t lold 
Loss 7}if 
41 id 
4r old 
Ixss Id 
3»* 


' 2 

I 8 

50 

461 2ld 
jGr Ad 
81 t|i/ 
3> 3ld 
31 lojrf 
€}d 

sQx t}ld 
%4 
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Table 64 


Costs and I^elurns per Bird on a Free Range System 
{University College of Wales, 1957-5B) 


E 

s 

d 


£ r d £ 

s d 

Foodstuffs 



Eggs 



Home grQun 

5 

5 

Sofd 

2 I 3 


Purchased r 

0 

B 

Used 

2 2 


Family labour 

4 

6 



3 5 

Hired 

3 

9 

Hens and cults 


1 w 

Point of lay pullet 

to 


Poultry consumed i 

m house 

I 2 

Depreciation of buildings and 






equipment 


10 




Poultry valuation difference 

I 

6 




Otber costs 


G 




Total costs £2 

7 

2 

Total returns 

£2 

6 5 




Loss 


9 


Egg Production on Free Range. While there has been 
a marked swing to intensuc methods m recent years, range 
flocks can be a profitable side-hnc on the general farm, 
where they are managed largely by family labour Such 
flocks can be fed very cheaply indeed Profitability of these 
flocks depends on economy of feeding 


Table 65 

Costs of Egg Production — Birds tn Colony Houses on Free Range 
{Piational Institute of Poultry Husbandry, 1956-57) 


Year 

Period 

Initial number 


Eggs per bird 

Percentage production 

Eggs first 24 svecks 

Percentage mortality 

Labour per bird minutes per Vcck 

Food per bird Ib per week 

Lb food per dozen eggs 

Total cost per bird 

Total income per bird 

Net loss per b rd 

Total cost per dozen eggs 

Total income per dozen eggs 

Net loss per dozen eggs 

Cost of food per cwf 

Eggs to buy 1 cwt of food 

Eggs to cover cost per bird 


48 weeks 
323 yearlings 


‘^56 57 
48 weeks 
325 pullets 


271 4 i«f 
24J 4id 
3r oa 
4J 4K 
Sr lojrf 

291- 32 
qo 6 
84 o 


4bj 7/ 
43 ^ 5l<t 
3 f iW 

4X 

3s Hid 

3id 
2gs Qd 

907 

>4> 9 
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Up-to-date data with regard to costs of egg production from 
flocks on free range are meagre. When available the in- 
formation frequently relates to small flocks. 

The cost results of a study undertaken at the National 
Institute of Poultry Husbandry in 1956-57 are presented in 
Table 65. 

Average costs of egg production per bird grouped according 
to the system of housing is shown m Table 66. 


Table 66 


Costs and Returns per Bird Under Four Systems of Management 
{University of Nottingham, Tear Ending September 30, 1959) 


1 

Battery 

Deep 

litter 

Mtved 

Free 

range 


£ r d 

£ s d 

£ s d 

£ s d 

Total foods . 



j 8 0 

t 8 SI 

Total labour . 

i 5 

7 3 

5 

9 4 ^ 

Total other expenses 

•1 3 

' >5 > 1 

«5 8 

14 Hi 

loial costs 

2 611^ 

1 2 «4 7 

289} 

' 2 13 3 

Total receipts 

2 13 3 . 

2 17 2 

2 11 It} 

2 11 9 

Surplus 


1 2 7 

3 2 

— 

Loss 




I 6 

Average number of layers 

1 702 

728 

74G 

447 

Average dozen eees oer laver 

' >5 


iC 

>3 

Number of records 

I ^ 

9 

4 

4 


Light Pattern. The effect of light pattern on growing 
pullets and their subsequent performance m the laying house is 
shown by work carried out at Reading University by Morns 
and Fox. Data presented in Table 67 relate to 600 pullets 
hatched December 4, 1957, and divided into tuo equal groups. 

Economics of Poultry Breeding. Returns from poultry- 
breeding enterprises vary even more widely than do those from 
commercial egg production. *Thc breeder who builds up a 
reputation as a supplier of high-quality stock, and especially if 
he IS consistently among the top ten competitors in the Ia>ing 
trials, can secure an income far in excess of that obtainable 
from tablc-cgg production. He can, in fact, make his fortune. 

But, it must be emphasized, fortunes in poultry' breeding arc 
made only by exceptionally skilled men nchly endowed with 
business attributes. 

For the man av ith foresight, sound judgment and, it should be 
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Table 67 

Economic Data Relating to Light Pattern {Morris and Fox, 1959) ^ 

Rearing 

Controls — natural daylight 

Lighted — natural daylight and artificial light to provide day length of 24 hours 
m the first week declining weekly and uniformly (by 35 minutes) until 
natural day length only at 17 weeks of age 


Housing 

Laying cages at 17 tveeks of age Two birds per cage, except for Oo puJJels of 
each treatment which were housed singly 
Righting 

Natural light to July i, thereafter a 17 hour day for all birds 
Aierage Egg Grading 


Age, weeks 


17-25 

25 33 

33-45 

45-G5 



Per cent 


7 • 

43 

10 0 

63 0 

ga 

40 a 

GS6 

354 

tlk 

"yt 


>4 

0 a 

77 

253 

8 1 

62 a 


in 

55 5 

28 t 

65 

08 

”5 

t-C 

0 7 

oa 


Controls 
Large 
Standard 
Medium 
Small 
Lighted 
Large 
Standard 
Medium 
Small 

Estimated Profitability 

An crage eggs per pullet housed 
,, price per dozen eggs 

„ ere income per puUet housed 

Estimated food consumption per pullet housed 
Cost of food per bird at per ton 
Average hvcNvcight at 65 Nvecks 
Percentage survivors at 65 weeks 
Average carcase value per pullet housed at ir 6<i 
per lb liNCweight 

Margins (Eggs + Carcase — Food) per puUet 
housed 

Difference (Lighted — Controls) 

^ Driltsk Poalt^ Semut, \ ol 1 , j 


Controls 

48s od 
93 8 lb 


Bs 7d 
JJpt pd 


I >7-^5 


297 
432 
20 6 
63 

43 5 
43 5 
II 7 
13 

Lighted 
1C3 o 
49 3d 
55r tod 
J 00 4 lb 
2 Br Bd 
7 40 lb 
87 C 

Dr Dd 
gGr jjd 


added, ability to accept risks, money can be made from breed- 
ing, from cluck production (hatchenes) and other branches of 
the industry, as it can in other industries. 

So far as the writer is aware, the only economic report dealing 
specifically with accredited poultry-breeding enterprises is that 
published by the Unnersity College of Wales 

In this report flocks are classified according to the percentage 
of eggs sold for hatching or used for home Intchmg. Group II 
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includes those farms which sold for hatching more than one- 
third of the total eggs produced 
Taking this group as an example, the average costs and 
returns are presented in Table 68 


Table 68 

Average Costs and Returns per Bird — Accredited Breeding Flocks, 
Group B {University College of Wales, 1958 - 59 ) 


Foods 

Home grown a 10 

Purchased 243 

labour 

Family II 5 

Hired 1 

Hatching eggs (liome pro 

duced) 7 

Cocks, pullets and chicks 

purchased 2 1 1 

Depreciation of buildings 

and equipment 1 1 1 

PoultryvaluaiiondilTefence 2 8 

Other costs 1 4 

Total costs 7 11 


MaiLet e^s soI<l i 4 9 

Hatching eggs 2 4 o 

Hatching eggs used on farm 7 

Eggs consumed m house 1 7 

Total return from eggs ;C3 10 1 1 
Crowing and mature stock 

sold 2 

Tabic poultry, hens and 

culls sold 8 10 

Poultry consumed m house 8 

Total returns from poulirj 9 8 

Other returns 5 




Table-poultry Production. Table poultry production is 
very speculauvc Pnees may fluctuate markedly from >ear to 
year and from season to season. Birds of mfenor quality arc 
unprofitable, moreover, if they are packed wth others of 
first quality the uhole consignment wH be downgraded 
^vhich, of course, wll be reflected in the pnee returned to the 
producer. 

It IS essential to adopt specialist methods if tabic-poultry 
production is to leave a worthwhile profit or even any profit 
This docs not imply that production must be undertaken on a 
full-Utnc basis; a wcU-maoaged plant operated as a side-Unc 
can prove financially successful, paiticuHrly for the poultry' 
man who has a private irtidc with consumers or retailers 

Many poultry-men pnnapally concerned v\ilh egg produc- 
tion and/or breeding hav c found a profitiblc outlet for cockerels 
and culled hens viath consumers and locil poulterers Some 
have developed a farm-gate trade, and they have catered for 
It by installing a small plucking machine and deep frcerc 
storage cabinet Tims ovcn-rcady birds arc handed to 
customers calling at the farm 
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But table-poultry production is becoming more and more the 
work of specialists operating on a large scale, and it will be 
increasingly difficult for small producers catering for wholesale 
markets requinng chickens of popular broiler weight (about 
3I-4 Jb ) to compete with them 
No one should invest capital in this branch of the poultry 
industry before giving due consideration to the many factors 
involved It IS especially important to study the requirements 
of buyers, to find a market and then set out to cater for 
it Today marketing presents bigger problems than pro- 
duction 

Processing — killing, plucking, dressing and packing — has 
also become the work of specialists Few commercial pro- 
ducers undertake it unless their output is sufficiently large 
to warrant employment of the necessary staff and equip- 
ment 

Principal factors affecting cost of table-poultry production 
are feed cost and feed-corn crsion ratio (i e , number of lb feed 
required to produce i lb hvcweight gam) cost of chick, the 
percentage mortality and the cost of labour, fuel and deprecia- 
tion of plant 

Food IS by far the largest item, representing about 55-60 per 
cent of total costs m small-scale production and 65-70 per cent 
when mass-production methods arc employed 
As in egg production, all factors arc important The pro- 
ducer cannot afford to disregard any of them He must buy 
chicks of superior quality (preferably of table strains) and 
feeding-stuffs showing a narrow fecd-conv ersion ratio He 
must have an efficient plant under competent management 
Cost of erecting a table-poultry (broiler) plant is \anablc 
On some hoJdjngs hrm huiidings hive been converted success- 
fully to broiler production at extremely low cost As a rule, 
however, purpose-built houses arc employed 

Efficient housing is essential, modern standards must be 
applied , any attempt to lower them for the purpose of reducing 
capital expenditure wall be reflected m lower average profit- 
ability from a project of this kind in which even under the 
best housing conditions profit per bird is low 

Cost of a well-built broiler house, full> equipped, usually 
works out at about loj -I ij persq ft floor area This sum is 
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exclusive of cost of the site and expenditure that may be 
necessary for the construction of approach roads 
Estimated cost of a 10,000-bird unit is sho\vn in Table 69 


Table 69 

Estimated Cost of a 10,000 bird Broiler Plant, igSo 


House 200 ft X 40 ft (fully insulated) providing o 8 sq ft floor 
area per bird, plus lo ft food storage bay 
Preparation of site footings and concrete floor 
Electric light and power points 
Tune switch 
Track and food trolley 
Ten 1,000 chick capacity brooders 
300 Tube feeders (approx 35 lb capacity per feeder) 

Thirty 6 ft water troughs 

Ten i8-in diameter fans (with fittings) 


£ 


2 300 
800 
too 
5 
120 
400 



350 


d 


o 

o 

o 

0 

o 


685 10 o 


Broiler Costs and Returns. Broiler costs and returns arc 
very variable Some broiler crops show a loss, even on well- 
managed plants An outbreak of disease or mishap in manage- 
ment may result in the chicks realizing prices below cost of 
production 

Moreover, at certain seasons prices may be unremunerative 
These are risks inseparable from broiler production 

Table 70 shows the results of four broiler crops by one well- 
known producer 


Table 70 

Summary of Results of Four Broiler Crops (i960) 


Crop 

. 

2 

3 

4 

No of birds sold 

14 68+ 


9 803 


Mortality 


2 l®o 


2 Ot"n 

Sex 





Date sold 

Jan 27-28 

Apr 29 

Ju^2 G 

July 28 

Age M hen sold days 




A>cragc hvewcight lb 

36^ 


365 


Average dendw eight 

Food conversion ratio live 

3 17 1 

3 43 

3 >9 

3 t2 

weight 

266 I 

256 > 


2 48 t 

Average cost food per ton 
Food cost per bird 



^40 3r od 

/'40 4J 0<f 

3T 5 Qd 


«r 1 27d 

31 2 281/ 

Sn ft per birtl 

( 0 

^093 


0B9 

Food cost perlb livrweicht 


10 

10 2t<I 

lo^d 

(<rcss margin per bird 



3r 023/ 


Cross mirgm per sq ft 




3» 2 id 

Grading first quality 

7O 3"q 

92 2®> 

779% 

836O0 


cc 
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Data presented in TabJe 71 ^\ere provided by four producers. 
The figures represent average results from many crops. 

Table 71 

Broiler Costs and Relurns (i960) 


Producer 

A 

B 

C. 

D 

.Xscrage cost of chicks 
per 100 



£5 


Age marketed, daw 





Percentage marketed 





Average livewcight, lb 



'll® 


Food per lb hvcvvcightl 
Food conversion ratio i 

25 

255 

2 65 

Food cost per ton 

£32 lor * 




Food cost per chick 

as 6 6 d 




Food cost per lb live- 





weight 

5 

to iff 1 

ti 3d 

tfOzJ 

Cost per chick 

Labour 

1 



; 


oBi/* 

Litter 




Fuel and lightinc 


«V 



Medication 

1 


“r/ 


Overheads 


1 5 </ 

ZCQd* 

Total cost per lb live- 




weight 

1 9 

IS 4</-it Crf 

IS 5 ^'l 

It 4 851/ 

Avcragewholesaleselling 
price per lb live 

weight 

It 8 ^ 

It aid It 9 ||/ 



Gross profit per Ib live- 





to Ofd 

_ 


? osd 

- 

Gross profit per bird 

as 1 1 141/ 

It ad-ts tod 

It fid 



• ReUiis’c 10 cost per lb ItvCNxcight * Home mixed diets 


Cramming. Cramming is rarely undcrt.akcn to-day, and it is 
doubtful whether the practice will be resumed, at least on an 
exicnsuc scale. 

In pre-war > cars it was not economic to employ a professional 
crammer unless he could handle some 500 or 600 birds more or 
less conlinuousl). 

However, assuming cramming is undertaken, cockerels 
should put on 12-16 oz. m ten da>s, and in this time they ivill 
consume approximately 3! lb. of food at a cost of, s.n, ir. 2</. 
per bird. Labour would cost about ^d. per bird if 600 birds 
arc being crammed. The finish of the birds, however, will be 
improved 

Capon Production. Cost of capon production was sludirtl 
by Rowfey at the A’atJon.iI Imtitutc of Vouhry 1 Jusb^n(lry 
(> 956 )- 
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Three groups of (Indian Gamej< Light Sussex) X Light 
Sussex cockerels were used in this study. The chicks ivere 
hatched at weekly intervals as follows : — 

Tiatch I May 25 400 chicks 
„ 2 June I 228 „ 

» 3 » 8 207 

Chicks were reared extensively until 14 iveeks old, ^vhen 
those of the first hatch were moved to straivyards each of 
approximately 1,000 sq. ft. 

Two yards had an open-fronted shed ^vith ^v^re floor over 
droppings pits; the other two yards were wholly open and 
^vere furnished with uncovered perches. 

At five weeks of age the birds in each hatch were divided 
into two groups, one group being surgically caponized at this 
age, birds comprising the other group were chemically 
caponized at 12 weeks from marketing and again G weeks later. 

Capons not in yards were reared in shelters on grass range. 

Home-compounded chick mash was fed ad lib. to 12 ^vccks of 
age, thereafter a home-compounded growers’ grain balancer 
mash fed with approximately an equal weight of w’heat. Flint 
grit was available at all times. 

In the case of Hatch i the provision of a covered roosting 
section made no material difference to the final result, even 
though adverse weather conditions prevailed for long periods. 

Results arc summarized in Tables 72 and 73. 


Table 72 

Results per Surviving Bird from Hatching to Marketing — • 
All Hatches 



Chcmicall) 

raponiml 

Surgicallv 

c.npotu 7 ca. 


j d. 

s. d 

Tctil returns 


27 >1 

Production costs . 

at 9 1 


Profit . . ■ . • . 1 

7 9 l i 

! <■» 3 l 

Pcrcent.iqx cults .tnd deaths 

.17 1 

la 0 

lb 

600 

56 a 

I. 3 l)Oiir, luin ..... 



Ihpdyuricht ..... 

1 0 lb 14 5 07 . 1 
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Table 73 

Results per Lb Liveweighi Sold at Christmas — All Hatches 



I 

C 


s d 

s d 

Total returns 



Production costs 


2 6i 

Profit 

lO} 


Food Ib 

673 

681 
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D produced by irradiation of 7 dehydro-cholesterol may be more efficiently utilized 
by growing chicks and turkey poults than vitamin D from fish oils Tins difference 
in the efficacy of the \itamm D from fish oils and irradiated animal sterols is 
particularly apparent when the ration is low in inorganic phosphorus These 
factors ha%e been considered in am\ing at the recommended requirements for 
vitamin D, and the requirements listed arc based on suggested mimmum quanti 
ties of inorgamc phosphorus Witli the suggested amount of inorganic phosphorus 
no difference in efficacy of vitamin D from fish oils and irradiated animal sterols 
should be obser% ed in practice 

* Requirements for vitamin E vary so much, depending on the nature of the 
diet, that it seemed inadvisable to mclude figures m the Table Chicks have been 
reared on punfied diets very low m fat without any detectable vitamin E 
Vitamin E requirement is increased by high levels of unsaturated fats and dc 
creased by the presence of antioxidants A part, but not all, of the biological 
function of vitamin E can be fulfilled by selemum 

® This amount of calaum need not bemcorporated in the mixed feed, inasmuch 
as calcium supplements fed free choice are considered as part of the ration 

* At least o 45 per cent of the total feed of starting cluckens should be inorganic 
phosphorus All of the phosphorus of non plant Iced mgredicnts is considered to 
be inoigamc Approximately 30 per cent of the phosphorus of plant products is 
non phytin phosphorus and may be considered as part of the inorgamc phosphorus 
required A portion of the phosphorus requu-ement of growing chickens and 
Jsying and breedmg hens must also be suppbed 10 inorganic form For birds tn 
these categories the requirement for morgaiuc phosphorus is lower and not as well 
defined as for starting chickens 

* Equivalent to 0 37 per cent of sodium chloride 

The original report and revisions prior to 1954 all included 
margins of safety to compensate for possible Josses of vitamins 
during the feed processing, transportation and storage, and for 
variations in feed composition and m environment These 
margins of safety, which were 66 per cent for vitamin A, 50 
per cent for vitamin D and 20 per cent for the water-soluble 
vitamins, are not included in the present nutrient require- 
ments 
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Example Chick mash (No i, page 463) 



Pro- 

tein 
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phonis 

Fibre 

Ribo 
fla\ in, 
mg 
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gancse, 

mg 

1‘ilb Bran 


0 016 

0 18 


20 

810 

30 lb Middlings 

21 lb Yellow tnaue 

489 

0 24 

027 

2 10 

22 

1,620 

meal 

I 80 

0 002 

0 06 

0 42 

12 

42 

IS lb Barley meal 

1 50 
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005 


8 
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6 lb Fish meal 



0 21 
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6 lb Dried milk 

2 to 
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005 




— 

S 16 Dried yeast 1 


0 060 

0 oO 

— 

xoo 

— 

2 lb Limestone flour 


0 780 
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i lb Common salt 

— 

— 

— 

— 



— 

i pt Cod Iive^ oil 

— 

— 

— 

— 

— 

— 

1 

■S-H 

1 1329 

o8d 

4 62 

240 

2 683 



Glossary of Poultry Terms 


Addled. A fertile egg in which the embryo has died in the early 
stages of incubation. 

Atavism. "The resemblance of the progeny not to their parents but 
to their grandparents. 

AirrosoMES. Chromosomes other than the sex chromosomes. 

Back-cross. Mating of an Fi hybrid to one of the parents. 

Barred. Bands of colour across the feather, as in Barred Rock, 
North Holland Blue, etc. 

Beard. The feathers under the throat of certain breeds — e.g., 
Faverolles, Houdans. 

Beety. A large, coarse comb. 

Brassy. The yellow tinge in white fowls. Often seen on backs 
' and shoulders, especially in cockerels. Sometimes called 
“ weathering 

Broiler. A trade term denoting good quality table birds of 
about 3^-4 lb. liveweight, mass produced and marketed at 
9-10 weeks of age. 

Candling. Examination of the conJdition of shell eggs by passing 
a strong light through them. The work is done in a dark 
room or cubicle. 

Caponizino. The removal of tlie testes. 

Chemical Caponizino. Administration of drugs having eflects 
resembling those of surgical caponizing. 

Chick. This term usually refers to birds from day-old until 
removed from brooder or broody hen at six to eight weeks 
old. 

Chalaz/C. Dense coils of albumen attached to the yolk. 

Chromosomes. Minute thread-like bodies in the reproductive cells 
or gametes. Chromosomes arc responsible for the trans- 
mission of characters to the progeny. 

Clean-legged. Legs free from leathers. 

Clears. Infertile eggs removed from the incubators. 

Cloudy or Mossy. Indistinct colour markings. No well-defined 
line between colours. Commonly seen in laced and pencilled 
varieties of fowls. 

Cobby. Rounded, compact body-shape. 

Cock. A male bird that has completed one breeding season. 

Cockerel. A male bird in its first breeding season. 

Cramming. Forcible feeding. 

Crest. A bunch of feathers on the head of certain breeds — e.g., 
Houdan. 

Cross-breeding. The mating of two different breeds or two 
varieties of a breed. 


815 
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Cuckoo Marking of the plumage very simihr to barring 
Cushion A mass of soft feathers on the rump of the female 
Usually ^vell developed m Cochins 
Cull An unprofitable or unsuitable bird removed from the flock 
Deaf Ears The ear lobes 

Dominant Characters that appear m the first hybnd generation, 
when each parent shows one of two characters — e g , rose comb 
IS dominant to single, “ silver ” to “ gold ” 

DRAtviNC Removal of internal organs m preparing a bird for the 
oven 

Dressing Preparing bird for the oven 
Dubbing Removal of cock’s comb and wattles 
F I Generation The first filial generation , first generation of a 
specific mating 

Fa Generation The progeny produced by mating the Fr 
generation 

Fancier A person who breeds stock for exhibition purposes 
Feathered Legs Feathers more or less covering tlie legs 
Feather Tracts The lines of feathers covering the body 
Flights The large primary feathers of the wing 
Flock Mating Kfatmg a number of males with ^ flock m the 
same pen 

Fluff The soft feathers covering the abdomen 
Frizzled A type of plumage m which die feathers are turned back 
as if frizzled or rubbed the wrong way 
Furnished Fully feathered A cockerel having fully grown sickle 
and saddle hackle feathers is said to be " fully furnished ” 
Genes Hereditary factors carried by the chromosomes Genes 
are responsible for inherited characters Chromosomes trans 
mit genes 

GENOTaPE The gcnctical constitution for a character which may 
or may not be expressed 

Hackles The long, pointed feathers of the neck and, in the male, 
also of the saddle 

Hen For the purpose of the Poultry Stock Impro\cmcnt Plan 
a hen is a female bird not less than i8 months old 
Hen housed Av'erace Average egg production based on number 
of birds originally housed 

FTenn’Y or Hen feathered TTic absence of neefe anef saefaVe 
iiacklc feathers and sickles m Uic male — fg , Sebright bantam, 
Campinc 

Hfterosis Hybnd Mgour 

Heterozygous A bira formed by the union of male and female 
germ cells which are unlike for a given character 
Higgler A local term for a poultry dealer A man who buys 
eggs and poultry from farmers 
Hock The knee joint 

HoMOzacous ^\hcn a bird is derived from the union of male and 
female germ cells, each containing a factor for a certain 
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clnracter, it is said to be homozygous for th-’* cni t 
Such a bird will breed tiuc for that character 
Hopper A type of food-trough in which the food is replenrh-d 
from a container above Tlie term is commonly appliec o all 
types of feeding-troughs, whether or not they are of the sell ic d 
type 

Hover A heated canopy under whicli duels are reared 
Hump back A faulty spine Commonly termed roach back A 
serious defect, usually congenital 

Hybrid Defined in P S I P Regulations as (a) The Hybrid muot 
be produced by a programme of inbreeding or recurrent 
reciprocal selection, or (b) an incross or incrossbred must be 
achieved only with inbred lines of which the coefficient of 
inbreeding is not less than 50 per cent 
In breeding Matmg very closely related individuals — eg, father 
to daughter, mother to son This is often referred to as “ in 
and m breeding ” 

In cross Breeding Mating of highly inbred strains of different 
breeds 

Incrossino Mating of highly inbred strains of the same breed 
Intensive System A system of poultry-keeping m which the birds 
are totally confined to the house 
Keel The breast bone 

Lacino a stripe or edging round the feather of a different colour 
from that of the ground colour It may be single, as m the 
Silver Wyandotte, or double, as m Indian Game 
Leader A single spike at the back of the comb In the Wyandotte 
It IS short, and should follow the line of the neck In the 
Hamburgh it is long, and follows the line of the comb 
base 

Leap cojiib A comb resembling a leaf as in the Houdan 
Line breeding Breeding within the family or line A form of 
in breeding that avoids the repeated use of closely related 
individuals 

Mealy A term used to describe a defect in the plumage, especially 
of buff coloured birds, m which the feathers are more or less 
speckled with white 

Miller’s offals Bran and middlings or weatings 
Mottled A white tip at the end of the feathers, as in Anconas 
Also refers to black spots on the legs 
Moult The shedding of the feathers and the growth of new 
plumage 

Muffled The muff and beard offeatUers at the side of the face, as 
in Faverolles, Houdans 

Out breeding The mating of different strains of the same breed 
Ped A crate used for marketing table poultry 
Pellet Mash compressed into a solid m’lss of a size suitable for 
the particular age of stock Tor adult birds the size is about 
that of a gram of wheat 
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Pencjlijng Small stnpes on the featlicr These may follow the 
outline of the feather or run across it 
Petit Poussin A chicken kilted for table when weighing from f to 
li lb (dead weight) 

Phenotype The appearance of an individual or its production 
record is termed its phenotype for the particular character 
Plant Houses, appliances and dead stock ” of the farm 
Prepotent The ability of an individual to transmit characters to 
a marked degree Tlic power to dimmish or suppress the 
characters of the other parent in the progeny 
Primaries The ten large feathers of the wmg, lying between the 
finger feathers at the wing tip and the small axial feather tint 
lies between the primaries and secondaries 
Pullet In utility A female bird m her first laying season 
N B — ^The Farming and Poultry Ad\ ertisement Control Board 
defines a pullet ns a bird not more than twelve months old 
In the fancy a bird hatched on or after November ist of the 
previous >ear 

Pullet Bred In utility a term used to denote tint the birds are 
bred from pullets In the fancy a bird bred from i pen of 
birds specially selected to produce exhibition pullets 
Reachy a term denoting mat the carnage of a bird is held 
well up 

Recessive Recessive characters are those that arc suppressed m 
the first hybrid generation — i f , when a cross is made between 
two birds, , a bird pure for Uie rose comb factor will produce 
only rose combs in the first generation when mated to a bird 
having a single comb 
Roach Back Hump back 

Rose Comb A broad comb with the surface covered with small 
nodules 

Saddle- TIic part of the back about the tail in the male, 
equivalent m the female as the cushion ” 

Sappiness A yellow tinge in birds having vvhite plumage Tins 
arises from excessive pigment, and should not be confused wath 
brassiness The latter occurs on the surface of the feathers 
while sappiness is also seen at the base of the fixithers 
Scales The horny tissues covering the legs 
Sfcondaries The set of quill fcathere m the wing between the 
axial feather and the body 
Self Colour Plumage of one colour 

Sfmt Intensivt: A system of housing in which the birds have 
access to a confined nin 
Shaft The stem of the feather 

Shafty W hen the shaft of the feather is easily seen on account of 
its being a liglitcr shade than the web 
Shank The part of the leg between the hock joint and the foot 
SiiFEN Tlic gloss on the fcaiheis 
Sirs The progeny of brother sister matings 
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SicKi^. The long, curv'ed feathers of the cock’s tail. 

biDE Sprigs. Fleshy nodules on the side of a Sins 1C conb 
found towards the back of the comb. A scr’o’ir ’ 
exhibition birds. 

Single Comb. A flat vertical comb tvith seritUic”' t 

SiTTiNG. A number of eggs sufHcient for one hen to cover. 

Spikes. The serrations on a single comb. 

Sport. ^Vhen a new character appear: unexpected!/ v one 
generation and is transmitted to succeeding generatic- J 
known as a “ sport “ or “ mutation The \*7hite \V>a jotte 
originated as a “ sport ** of the Silver Wyandotte. 

Spur. The hom-Iike growth on the shank of tlie male bird. 

Squirrel Tail. The tail-feathers sloping forward — i.r., towards the 
back. A serious defect. 

Stag. A male bird. A term more commonly used with reference 
to game breeds and turkeys. 

Strain. A group of birds constituting a family of one breed. 

Stubbing. Removal of the short stub-feathers after plucking. 

Stud Mating. Mating of individual hens or pullets (Single 
Penning). 

Surrey Fowl. A trade term used to'describe white-fleshed table- 
birds^ that have been crate-fed and perhaps crammed. The 
description is applied to table-birds of the best quality. It does 
not mean that the birds were produced in Surrey. 

Teleoony. This term is used with reference to the belief that a 
previous mating will influence the progeny of a later mating. 

/ For example, the belief that if a Light Sussex hen is first mated 
with a Rhode cockerel and subsequently with a Light Sussex 
cockerel, the Rhode cockerel will have some influence on the 
second mating. This belief is erroneous. The sperms fertilize 
the ova, and svhen the male bird is removed his influence is 
lost in the course of three or four weeks. A previous mating 
cannot influence later matings. 

Toe-punchino. Punching a small hole in the web of the foot for 
the purpose of identification. 

Top-crossing. Crossing highly inbred males with out-bred com- 
mercial stock. 

Trussing. Tying a bird after plucking and drawing. 

Type. Body conformation. Breed-type refers to the shape and 
size of the breed. A bird is said to be of good type when it 
closely conforms with the standard of the breed. 

Under-colour. The colour of tlie lower part of the feathers that 
is hidden by other feathers overlapping it, but which is exposed 
when the feathers are turned back. 

Utility. Poultry bred for egg production and/or table purposes. 

Variety. Tliis term refers to the colour of birds of the same breed — 
e.g., the Light, WTiitc, Speckled, Red and Broun Sussex are 
varieties of the same breed. Body-shape makes tlie breed, 
colour the variety. 
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\Vattles. The red, fleshy appendages hanging from the throat at 
the base of the beak. 

Web of Feather. The barbs of the feather on each side of tlie 
shaft. 

Wry Tail. A tail not in line with the spine, but leaning to right 
or left. Due to a deformity which is usually heritable. No 
bird having this defect should be used for breeding purposes. 
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Abdomen, dropped, 743 
handling, 132 
Abdominal dropsy, 735 
Abnormal eggs, 331 
Accessory food factors, 41 1 
Accredited Breeders’ Scheme, 15 
Hatchenes Scheme, 17 
Acorns, 393 
Acreage of farm, 27 

Acromzms, 55+ 

Adult birds 
floor space, 337 
litter for, 335 

Advisory Service, 31, 276, 622 
Age* 

feed convcnion, 48 1 
marketing pullets, 373 
mating, J57 

Air mosement by fans, 579 
Airspace, 197, 204. 238 
Alarm system, incubation, 239 
brooding, 257 
A bumcn (egg), 197 
Albuminoid ratio, 404 
Alfalfa meal, 443 
Allantois, 202 
/Vtcrnate mating, 192 
Aluminium alloy, 564 
Ammonia disinf^tion, 71G 
Amnion, 201 
Amprohum, 717 
Analysis, fecding-stufTs, 459 
Ancona, 89 
Androgens, 4O5 
Aneurm (thiamin), 413 
Animal protein factor, 415 
Annual I’ncc Rc\acw, 7 
Antibiotics, 418 
Apparent change of sex, loa 
Appliances, chick, rearing, 249 
Aquatic respiration, 202 
Area opaca, 199 1 

pellticida, 199 
Arcca nut, 723 
Ark, rearing, 31G 
Arsenic poisoning, 747 
Arthritis, CHo 
Artifhokrs, 445 
Artificial incubation, aio 
insemination, tqa 
hglit, m liattny house, 371 
m broiler hmise, 507 
m bnK*!cT»hosisr, 30O 


Artiflaal li^ht 

m Lying hourc 347 
rcanng, mcti ocL of .“L 
Asbestos cement s’l-c'j, 563 
Aspergillosis, 709 
Atavism, 102 
Australorp, 82 
Automatic feeders 
Auto-sexing breeds, 1 1 1 
sex linkage, 1 15 
Autosomes, 94 
Axial feather, t}3, 145 

Baby chicf+s, judging quality, 279 
marking. 246 

Bacilla^ Uhite Diarrhoea, 231, 

Raflied ventilation, 277, 576, Cji 
B alanced ration, 421 
Baldness, 364 
Bariev, gram, 436 
meal, 441 
Bamevdder, 85 
Bams, pole, 823 
Barred Leghorn, too 
Rock, 80 

Batlenes. laying, advantages of, CC 
artificial lighting 371 
broodmevs in, 372 
egg pnxluction, 373 
feeding, 368 
food consumption, 3G9 
gni and shell, 370 
insect pests, 373 
moulting in, 372 
outdoor, C55 
profits, 782 
recording in, 371 
replacement slock, 374 
scouring in, 3G7 
thin slicllctl eggs in, 374 
multi bird, 6^ 

Battery brooders. 2C7 
Battery cages, 64O 
floors, 658 
fronts, fptio 
meehaniied, (>51 
pariiiiont. CGo 
systems of clraning. 631 
watering, fijq 
Battery hosiie, C14 
flours, 617 
fronts, CiG 
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lay out, 659 
lighting, 616 
roofs, 617 
ventilation, 614 

Battery la>crs, management oT, 305 
Battery sjstcm, 64 
Beak, food-clogging, 459> 739 
Beans, 453 
soya meal, 453 
Behaviour, 125 
Big liver disease, 702 
Bile, 395 
Biotin, 413 
Biscuit meal, 443 
Bitter aloes, 756 
Blackhead, 718 
Black Leghorn, 88 
Blastoderm, 199 
Bleeding c>$ts, 737 
Blood meal, 452 
rings, 299 
spots, 391 
testing, 67G 
typing, loC 

Bliie-cotnVj disease (■puWtX disease^, 749 
Blue North Hollano, 84, 491 
Body luc, 140, 307 
Bone meal, ^een cut, 431 
Bran. 440 . 

Breeding stock, importance of family, 
169 

management, 353 
selection of. 14U 
\«eight of, 150 
Breeding, systems pf, ifil 
Bowert f>stcm, 1B5 
criM-crosi, 1G7 
crossing in-brcd lines, 17G 
from pullets, 188 
in breeding, 173 


line, 175 

nucleus s^siem, 1B4 
mil>crnssing 16G 
pedigree, iGO 
top-crt«iing, 175 
Breeds, at la>ing inals, 74 
for table, 488 
utihts, 73 
Breeze block, 5C5 
Bretse, 90 

Brewers' grains, 444 

British hpg Markriing Ihvird, 12, 775 

Broiler diets, 513 

Broiler f>-itmi, 503 

Broken >olks, 21O, 230 

Bronchitis 

comtilulional. “3*^ 
infcctiont, 7ofl 


Brooder fold, 254 
house, 275 

arlifiaal light in, 3°^ 
insulation of, 277 
intensive, 276 
vcniikation, 277, 2S4 
pneumonia, G39 
preparation of, 266 
temperature of, 282 
Brooders, balteiy, 267 
capacity of, 269, 27*, 285 
carry-on, 298 
contact heat, 257 
foster-mothers, 252 
hay-box, 252 
home-made, 251 
liot-ivatcr, 2G5 
ho\ cn, 255 
infra red lamp, 259 
tier, 269 
warm-lloor, 272 
Broodincss, 142 
treatment, 358 
Brooding, first week, 286 
from second week, 290 
Broody coops, 607 
hen, 358 

Broivn E^honi, 88 
sexing, iiC 
Buckwheat, 438 
Buff Orpington, 82 
Rock, 81 

Building matenab, 559 
Dulk-fee«l delnery, 77? 
Bumblefoot, 737 
Bum. frwer, 55a 
Business side, 

Buttermilk, 450 

Cacao rcaidues, 747 
Caeca. 395 , 

Caecal worm, 720 
Cafelma system, G51 
Calcium-pbosphonis ratio, 428 
Calone-protrin ratio, 104 
Calones, 405 
Candbtig VialtlMTig 
Canker, 739 
Cannibalism, 751 
Capital requimvirnVs, ay, 7G7 
Capemizing, 483 
chemical. 485 
Capons; 480 
tkipsicum annum, 148 
Capsule, testing, 225 
Carbohyslrates, 399 
Carlion slioxidc tinculi-stionl, 213 
Carotene, 148, 413 
Carravray miifment, 729 
<UTTeils. 148 
Carry-on limodcn, 298 
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Catching birds, 359, 516 
359. 631 
crook, 360 
net, 360 
Chalaza, 197 
Charcoal, 453 
Cheese meal, 450 

Chick brooder, floor-space, 269, 270, 
274, 278 

preparation of, 280 
temperature, 282 
reduction of, 293 
composition of body, 424 
development of, 197 
food consumption and rate of growth. 


303 

dry mash, 288 
gram, 288 
grit, 28a 
uct mash, 288 
hatching, 230, 243 
malformed, 216 
raarkmg, 246 
quality, 279 

jwing apphanca, capacity of, 28a 
Chick feeding, in breeders, 287 
Cmcki, destruction of, 248 
Chicks, estimating number, 212 
Chicks, litter, 281 
“sweating ”, 283 
weaning, 298 

Chilling day-old chicks, 231, 283 
Cholera fowl, 684 
Cholesterol, 40a 

^oline, 414 
Chorion, 202 
Chromosomes, 94 
Chrome respiratory disease, 690 
Clcanuig poultry houses, 761 
Clears ’ , 229 
Cloaca, 396 

fogging of beak, 459, 739 
Qubbed down, 217, 732 
Coccidiosis, 711 
Caecal, 713 
duodenal, 717 
Cockerels, stock, 154 
surplus for table, 495 
Cock hens, 102 

Cod hver oil, 45, 159, 412, 414, 456, 
465. 73«. 733 

CoTCeii."' 

Cold storage, 552 
infection, G91 
Colony house, 321 

^mmercial la)-c«, trap-nesting of 358 
^mmunal nest boxes, C3G 
^mplcmenlaiy genes, 99 
imposition of feeding stuffs, 459 
Condensed fish solubles, 417 


Conge* 1 e*” t 3 y , 

Constar o^- 
Construc t 

ConLjg’Oj C-. <- f jf 
Control’ed lie . '' 

Conversion o um ^ m 
food ^4& 4../i 70, -’)! 
Convulsion. 

Copper SU 
Com cocki- 7 tc, 

Cost of egg p •yli. 

rearing pult^'ts 77 
Country chicken, 4? o 
Cowls, 578, 58 1 
Cowr manuie, 417 
Cramming, 50 1 
Cramp, layers 743 
Cra^y ^ui. disease 734 
Crippled chicks aiG, 2^3 
Criss cross breerlmg, 167 
Crooked Iocs, 564 
Crop, 393 
binding, 740 
sour, 740 

Cross brcming 164 
Crosses for table, 492 
Crossing m bred lines, 170 
top 175 

Crumbs 288 343 
Cuckoo Leghorn tog 
Culling and handling routine, 33" 
chicks, 279 
flock, 359 
growing stock, 320 
Curled toe paralpu 413 732 
Cut up trade, 555 


Dam, age" of, 1B8 

Damp litter, 46 50, 285. S 97 

Dan. 438 

Day-old chicks chilling 23*. “^3 

295 

selection 279 
DDT powder, 724, 7*7 
De-bcakmg 754 
Dead mshell, 213. 22°. * 4 = 

Deep Inter, 46 
breeding on, 55 
for chicks 53, 296 
composition 474 
Dcep-littcr costs, 770, 784 
houses 597 

Delayed hatches. 216, 242 
Depluming mile, 728 
ETepraved appetite, 757 
Dcrmalitts, 733 
De-spumng iCi 
Diwhoca, 742 
Diet and infection 604 
Digestibih<>. 4^ 

DigcsOvcsvstcm ofrowl 393 
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Diseases, classification of, 673 
bacterial, 674 
constitutional, 735 
deficiency, 730 
external parasites, 724 
fungoid, 709 
incidence of, 668 
internal parasites, 718 
losses from, 667 
poisoning, 747 
prevention of, 672 
protozoan, 721 
unclassified, 749 
virus, 692 
Disinfection of hatching eggs, 209 
678 

houses, 761 
incubators, 231, 240 
Dominant factor, 97 
white, 100 
strains, 187 
Doors, 632 

Double and triple yolks, 392 
Drainage, 761 
Drawing, 54a 
Dnnking-water, 399 
Dnnbng water, consumption of, 292 
345 

Dropped abdomen, 743 
Droppmg-boards, 593, 595, 632 

DrCkiWding, a88 , 330. 340. 5>* 
Dubbing, 160 
Duodenum, 395 
Duration otiertihty, 162 

Earth nut meal, 453 
Ectoderm, 201 

Egg and poultry consumption, 12 
Egg-bound, 744 
Egg cabinet, 381 
composition of, 198 
caung, 757 

fertile and infertile, 199 
grades, 776 
groups, 765 

Marketing Board, 12, 775 
Production 
average, 22 
cost of, 773 

early investigations, 122 
estimating, 154 
first and second year 364 
food consumption, 428 
Goodate Hays theory, J2i 
hen house average, 22 
laying tests, 6, 74 
persistency ol^ 141 
rate of, 141 
records, 152 
retarding, 333 


^]g Production* 

sdection for, 130 
winter pause, 141 
record cards, 338, 378 
size, 140 

and date of hatching, 307 
structure of, 197 
testing, 228 
“ tumours ”, 391 
Eggs, abnormal, 391 
bad, 391 

blood spots in, 392 
double and tnple yolks, 392 
dwarf, 392 
flavour, 450 
green yolks, 392 
hatching, 204 
meat spots, 391 
pate yolks, 146 
selection of, 204 
thm-shellcd, 374 
within eggs, 392 
Electric lightmg, 347 
Electricity, 31 
Embryo, 201 
Emphysema, 743 
Energy protein ratio, 404 
requirements, 422, 425 
Eneiw value of foods, 407, 409 
Entoderm, 201 
Environment, constant, 48 
controlled, 538 
Epidemic tremor, 708 
Epsom salts, 742 
EigosteroJ, 402 

Es^ntial minerals, 408, 426, 430 
nutrients, 398 
Estrogens, 485 
Evening lunch, 348 
Exchequer Leghorn, 89 
Extensive rearing, 294 
Eye-colour, 705 

structural defects, 125, 700, 705 

Family, assessing viability, 171 
importance of, 169 
Fans, 579 
Farm, aspect, 30 

buildings, conversion, 62 1 
buying or renting, 25 
lay-out, 6g 
residence, 30 
selection of site, 26 
Fats, 401 

Fattenmg crates, 500 
Fattening, nutritional requirements, 435 
Faserolle, 490 
Favus, 710 

Feathering, rate of, 152 
Feather plucking. 751 
Feeders, automatic, 646 



g*u\vcrs, 330 
growers’ mashes, 465 
layers, 340 
layers’ mashes, 467 
mashes, N I P H . 468 
mashes with potatoes, 471 
pellets, 348 

of. 397 

table birds, 499, 511 
troughs, agi, 643 
underfeeding, 33a 

tveight of food consumed by adult 
birds 427, 472 

"eightoffoodconsumedbychicks,303 

Feeding space, 291 
rceding-stuRs 
composition of, 459 
palatability, 458 
wet matl,, 331, 34,, 473, 499 
Felt and wire houses, 564, 622 
Fencing, 663 
Fertility, 158 
duration of, iGi 
Fibre boards, 2ig, ^7 
Fibre in feeding-stuffs, 400 
Fish meal, 450 
solubles, 417, 451 
t leas, 730 

Flies, control of, 724 
Flock condition, 354 
culling, 35g 
mating, 191 
Flooring, concrete, 566 
earth, 569 
wire, 25G, 326, 570 
wood, 565 
slatted, 560 

Floor space adult birds, 337 
chicks, aCg, 271, 275, 278 
ro«l(lerJ])eet, 445 
I old houses, 610 
turning, C13 
Folding sv-stem, <■,8, 760 
Folds, brwhng in. 62 


pest, ogo 
plague, 700 
points oQ laG 
po^, 692 
typhoid, 682 

Free range, adult stock, 34 
housing, 58G 
rearing, 29}, 3*4 
Fresh grass 454 
greenford, 41, 53. 3*5 
Friar’s Balsam, toi 
Fumigation, 

forced-draught incubators 240 
natural-draught incuhiton 231 


Gall bladder, 395 
Galvanized iron sheets, 563 
Gametes, 94 
Gape worm, 719 
Genes, 04 

compicmcnlary, 99 
interacting and additnc, lOi 

Genotype, 05 
Germinal disc, 199 
Gizzard, 395 
Gold Cambars, 1 1 1 
Goodalc-Havs theory, i2t 
Grades 


cgB% 774, - 

tabic poultry, 480 
Cram, cluck mixtures, 288 
feeds, 436 
RTossen, 331 
b>-co. 343 

soaked, sprouted, 439 
Granaiy, C61 
Grass rr«h, 454 
meal, 33a 

carotene content, 443 
protein content, 443 
mixlttrrs 7G0 
Gravel >-ards. 43 
Grrm bone meat 45* 
Green food, 4«. 53 3^5 
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Green yolks, 392 
Gnt, cnickcn, 288 
insoluble, 288. 331 
layers, 3 }o, 37o 
Groats, 442 

Growinc; pullets, culling and grading, 
320 

feeding, 330 
management, 328 

protein and mineral requirements, 

423 

rearing, 314 

Growth promoters, other, 420 
Growth-rate of chicks, 303 
Growth, sex diirerence, 482 
Gullet, 393 

Hannorrhagic disease, 750 
Hainvorms, 720 
Handling, 133, 338 
Hardboard, 562 
Hatchability, t6a 

mineral requiremenu, 433 
protein requirements, 432 
vitamin requirements, 434 
Hatches, delayed, ai6, 242 
early, 216, 242 
sticky, 243 
Hatching dates, 303 

egg production, nutniionat require- 
ments, 43t 

eggs, candling, 206, 228 
cooling, 230 

disinfection, 209 278, 678 
pre incubation, 209 
selection and storage, 205 
shell texture, 206 
weight of, 205 
pedigree chicks, 243 
time, 203 

Hay-box brooders, 299 301 
Head, in selection, 130 
feathers, loss of, 364 
Heating litter, 49 
Heax’y breeds, 76 
Hen housed average, 22 
Hen spectacles, 54, 754 
Hentability of characters, 88, 160 
Heterozygous characters, 97 
Home-made brooders, 251 
Homozygous characters, 97 
Hormones, 485 
Hot Springs Conference, 14 
Hot water hoven, 265 
Houdan, 490 

Houses and appliances, 556 
Houses, felt, 564, 622 
straw, 624 
temperature of, 557 
Housing battery, 614 
brooders, 275 


Housing* 
d«p litter, 597 
folds, Gfo 
fire range, 38G 
incubators, 218 
infcnsive, 597 
pole bams, 623 
portable solid floor, 387 
range shelter, 62G 
scmi-intensive, 592 
slatted floor, 38O, 607 
Hovers, blue frame, 256 
coal, 256 
electric, 256 
gas. 258 

heat storage, 274 
hot-watir, 265 
oil, 255 

Humidity in incubator, 217 
Hybrids, 92, 176 
Hy-lmc chicks, 176 

Inbred White Leghorns, 174 
lines, crossing, 176 
In-brc^ng, 173 
experiments, 174 

In-cross and out-cress stock, com- 
parison, 178 

Incubation, alarm system, 239 
artificial. 210 
carbon dioxide in, 213 
cooling, 230 
critical periods, 213 
effect of high and low temperature, 
216 

eggs, loss of weight, 238 
hatching time, 230 
humidity, 217 
mortality during, 213 
oxygen requirements, 214 
reasons for failure, 242 
regulating the temocrature, 22G 
room, 2tB 
temperature, 214 
egg storage, 205 
temperature variation of, 216 
testing eggs, 228 
luTTimg eggs, 217 
ventilation, 213 
vibration, 242 

Incubator, capsule testing, 225 
lamps, cleaning, 226 
room, construction of, 218 
thermometer, tesluig, 226 
Incubators, cabinet, 232 
fumigation of, 231, 240 
hot air, 223 
hot water, 222 
management, 225 
moisture devices 222, 223 
natural draught, 222 
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Incubators 
scctiona! type, S22 
temperature control, 224, 238 
Milk-in, 239 
Indian Game, 85 
Inreciion and diet, 6O4 
Inlectious broncbitis, 708 
Infra red ray brooding, 259 
Inheritance, pnnciplcs of, 93 
Insect picsts, 328, 336, 373 
powder, 726 
Insoluble grit, 288, 331 
Insulation, 47, 277, 58a 
Intensity, light, 349 
-V Intensive brooder house, 276 
lay-out, 276 
laying houses, 597 
system, 43 
Intestines, 395 

Jersey Giant, 84 
Jewuh trade, 54a 
Judging baby chicks, 279 

KiJncy,. 39C, 731, 743, 750 
Kuhng poultry , 517 

Labour, 38, Ct, 69 776 
Lamps, brooder, 235. 289 
I^tryngo-tracheids, 694 
l2tw7i clippings, 43G 
La)ers’ cramp, 743 
Lasers, feeding, 340 
Laying batteries, egg production and 
costs, 782 

flock eondiuon, 354 
culling. 359 
room, 53 

stock graoing and housing, 530 
managetnent. 335 
Lay-out of firm, Cg 
I^n-lo houses, 592 
I„egbar, 91 

producing the, 1 1 1 
I^ghom, Db 

rings adult birds, 37C 
chicLs, 246 
weakneis, 43 
l,eukxmia, 701, 707 
Lice, 724 
Licht breetli, 85 
hussca, 78, 490 
Ijchl and growth, 308 
Ci'lour, 310 
intrnsi’y, 349 
pattern, 350 
Lighting 573 

arnriciai J r lasers, 347 
m l>aurrjrt, 371 
s^sirm ot. 3jil 
LiC'iao'c blfxLi. if 4 


LimbcmecL, 744 
Lime, in litter, 50 
value of, 760 

Limestone grit, 288, 331, 344, 408 
Lamewash, 666 
Line breeding, 1 75 
Linseed meal, 455 
Litter for adult birds, 335 
for chicks, 281 
damp, 50, 285, 29O 
deep, 46 
heating, 55 
rwicwing, 296 
Livability, 162, 182 
Liver, 395 
diseases, 742 
meal, 413 

Lungs, congestion of, 230, 731 
Lymphomatosis, 700 

Machinc-pluckjng. 524 
Maintenance, ration, 421 
Maire, gluten feed, 442 
gram, 437 
meal, 442 
maiathion, saC 
Male birds, selection of, 134 
Mahbrmed chicks, 21C 
Malt culms, 444 
Mammoth meuMtors, 232 
eggcapacit), 233 
fumigation, 240 
temperature control, 23B 
ventilation, 216 

Management— breeding stock, 353 
growing puUets, 328 
in hot weather, 328, 346 
incubators, 225. 232 
b>en m bittcnei, 363 
Ivjing stock, 335 
Manganese, 409 

Manure, amount voided by fowls, 473 
eompiMition of! 473 
Marans, 84 
\iarket boxes, 338 
hiarketing tabic poulir>, 477 
Mvrket requirements, 479 
Marking baby chicks, 246 
Mashes 

breeders’, 467 
clack. 4R3 
laltming. 470 
rrowrrs’, 465 
wvxrv’. 4GG 

N irn,4f.n 

Mating age of. 157 
change «iC tbi 
ctlecv of, rifi 
mrth<«l> of 191 
OHTTl!«eT of I »TU, I'll 
Nfaltiiit), rale of 13! 
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Meals and offals, 440 
Meat and bone meal, 451 
spots, 391 

Mechanized batteries, 651 
Membranes, egg, 197 
Mendelian inheritance, gG 
diagram, 96 
Mesoderm, aoi 
Middlings, -wheat, 

Iviilk and milk products, 448 
Millet, 439 

Mineral substances, 408, 426 

Minorca, 90 

Mices, 727 

Mites in Utter, 73Q 

Mitosis, 94 

Mixmg coddivcr oil, 471 
Moisture deuces, 222, 223 
Mortality, annu^ loss, 667 
Mortality at laying trials, 3, G 
m incubation, 213, 242 
Moulds, 748 

Moult, culling aid, 143, 363 
forcing the, 354 
growing chicks, 430 
Moulting birds, nutritional lequwe- 
ments, 43d 
Mutton fat, 471 

Necrosis 459, 731 
Nephritis, 743 
Nest boxes, cotnntunal, 636 
individual, 634 
roll away, 637, 758 
Newcastle disease, 606 
New Hampshire Red, 83, 492 
sciing, 117 
Nicarbazin, 717 
Nickability 166, 180 
Nicotine sulphate, 725 
Nicotinic acid, 413 
Night ark, capacity of, 318 
Sussex, 316 
Nitrofurazone, 71G 
Northern fowl mitc, 728 
North Holland Blue, 84, 491 
Nucleus system of breeding, 184 
Number of bens per cockerel, 158, 19s 
Nutritional requirements, egg produc- 
tion, 427 
fattening, 435 
growth, 423 

hatching e^ production, 431 
maintenance, 421 
moulting bu-ds, 430 
Nutritional roup, 730 

Oak-sawdust, effect on yolk colour, 
393 

Oatfccd. 44t 
Oat-husk meal, 442 


Oats, gram, 437 
ground, 441 
Oedema of wattles, 745 
Ofials, millers, 440 
Old English Game, 85, 493 
OmphabtiS, 691 
Orpington, 82 
Out-crossing, 166 
Ova, number of, 384 
Ovaries, 384 
Dven-rcady poultry, 478 
Overcrowding, 269, 285, 317, 346, 370 
Oviduct, obstruction of, 744 
Ovum, 94 

Oxygen, incubation, 213 
Oyster shell, qB8, 331, 344, 430 

Packing table-poultry, 538 
Palatabihty, 459 
Palm kernel meal, 444 
Palm 01], 146 
Pancreas, 395 
Pancothemc and, 413 
Paraffin lamps, 290, 332 
Paralysis, curira toe, 732 
fowl, 700 

Parasites, external, 724 
intern^, 718 
Peas and Mans, 453 
Peat moss litter, 49, 281 
Pedigree breeding, 168 
hatching, 243 
recording, 381 
Pellets, 342 
Pen mating, 192 
Pen progeny testing, 181 
Pennyertss, 39a 
Perch paint, 725 
space, 633 

Perches, 595, 602, 632 
Peritonitis, 745 
Perosis, 409, 735 
Persistency of production, 141 
Pest, fowl, 696 
P(M poussinJ, 498 
Phenothiazinc, 723 
Phenotype, 95 
Phosphorus, 408 
Phytin, 410 

Pick guards, 54, 752, 754 
Pigmentation, 146 
Pimento {Pimmla officinaUs), 147 
Pimiento (Ck^noim annum), 146 
Piperaaine, 723 
Plant, care of, 665 
Plucking, hand, 322 
machine, 524 
was:, 328 
vret, 531 

PlyiROuth Rock, 80, 491 ' 

Plywood, 362 
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PointJ of frmi, 126 
I’oiwnmjt, 747 
Pole bamt, (>21 
PoJ>neiin«j* {tiiarmn 41J 
P«iputHjoii itatotirt, sclcftiou b>, lOl 
Pi'Kt mortem examination, 670 
PotattKJj, 444. 471 
Potato poiMinintt. 749 
Poultry A(Kiaor> Committee, 15 
Poultry brcexlimr, 93 
Poultry •breeding cconoinia, 7U7 
farm, aipecf, 30 

buying or rrnimc. 23 
eapual rrtiuirmicnis, 24 
lay-out, 69 
plan of, 72 
residence, 30 

ramimg personal factor, 20 
qualifications, 20 
selection of me, 26 
training, 21 

feeding, essential nutncnis, 390 
principles of, 397 
houses and appliances, 556 
industry, annual aailuc ol. 7 
huto^ of, I 

number of fowls m Great llntain. 
2 

Industry Pill, 14 
plant, care of, 
manure, 473 

scope for tlea-elopment, 1 1 
Stock Improvement Ptan, fj 
Tedimcal Committee, 2 
Terms, (114 
Posveracntilaiion, 37S 
Prc-incubation, hatdung eggs, 209 
Pxcaenlion of disease, C72 
Price Review, 775 
Primary feathers, 145 
Pnmitivc streak, aoi 
Principles of inheritance, 91 
Processed waste food, 

Progeny tested sires, IU3 
Progeny, testing, pen, 184 
Prolapsus, 74G 

Protein, animal protein factor, 415 
ammaf and aegeta&fe, 403 
concentrates, 448 
feeding and rate of growth, 423 
requirements for egg production, 
428 

for growth, 423 
for hatcbability, 432 
for maintenance, 421 
Proteins (albuminoids), 402 
Provcntnculus 393 
Pubic bones, 134 
Public footpaths, 31 
Pullet disease, 749 
Pullets, breeding from, 188 


Pulicis, cost of rearmtr 771 
in mnfincmrnt, 333 
disposal of, 375, 7O0 
on ranpp, 3/4 
Pulvcriresl waste food 447 
I\ish rod, 224 
Pyridoxme, 413 


Qiiassia chips 755 
Qtiick freenng, 478, 532 

Radiant heat brooding, 272 
Range, qiialiiy of, 314 332, 434 
shelter, 319 GaG 
Rapid feathering, 132 
Kate of egg prosluciion, 141 
Rate of matunty, 13O 
Ration, constructing 458 
Rat poisons, 747 
Rearing appliances, 249 
ariificial mclhoils av, 278 
chicks on range, 294 
in confinement, 276 
growing pullets, 314 
pullets, intensive 323 
range. 314 

slattesl lloor or wire floor, 32G 
Recessive factor, 97 
whites, 97, >00 

Rceiproea} fccuirent selection, 179 
Recording m baltencs, 371 
syatems 37C 
brooder record 380 
complete female record, 3B8 
complete male record, 387 
egg production reconl, 377 
incuoator record, 378 
pedigree hatching record, 382 
pedigree male hatching and rear 
mg record, 3B3 
pedigree recording, 38 1 
progeny record, 3O3 
reanng record, 383 
trap nest record, 378 
Rectum, 39G 
Red mite, 727 
Red \Vyanaotte, 78 
Kelercnccs, 795 

Relative humidity in incubation, 2 1 7 
Renewing litter, 296 
Reproductive system — male, 389 
female, 389 
Residence, farm. 30 
Retarding egg production, 333 
Reverse ventilauon, 580 
Revenion, loa 
Rhode Island Red, 76, 491 
sexing, 1 17 
White, 77 

Riboflavin, 413, 434 
Rice, 438 
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Rickets, 43. 4»4, 733 
experimental work, 43 
Ridge, caps, 581 
Rock, PljTnouth, 80, 492, 493 
Roof, incubator house, 220 
lighting, 573, 59 «. 6 i 7 
Roofs, 570 

Room temperature, brooding. 277 
incubation, 218 

thermostatic control, 219, 504, 57O 
Roots, 446 

Roping, table poultry, 537 
Round heart disease, 738 
Round ssorms, 721 
Roup, 688 

nutritional, 730 

Routine culling and handling, 338 
Ruas, area of, 38, 40, 590 
R>c, 438 


Salesmanship, 23 
Salmonellosis, 6m 
Salt, common, 426 
poisoning, 74a 
Sanitation, 739 
S-issdust, oak, 393 
Scaly leg, jaet 
Senunng, in batteries, 3C7 
Seasseed meal, 4.]6 
Second*7«ar birds, 77O 
Selection by population statistics, tOt 
for egg production, 130 
sigour, 124 
of breeding stock, <48 
male birds, 154 
of site, 26 

reciprocal rccurrenl, 179 
Semen. 19^ 

Senii*intensi\T housing. 592 
i>'slem. 36 

Sex, apparent change of, 102 
jfmwih dilTemice, 482 
linkage, 101 

liy barred plumage, 1 10 
l»y feather growth, 108 
gold and siKrr, 103 
sliank ctlour, 109 
with aulo*scxing brenls 1 1 1 
Sears, separation of. 31 1 
Seatng liarml lireob, 1 iG 
IlniwTi I^homt, nG 
l;y instrument. 121 
New Hampshire Resit, 117 
R 1 oilr Island Rnlt, 117 
Ij> tent naminalion, 119 
Shepbersl t Pune, 392 
SlK'tt periosl irap-nrjtlng. 133 


Siln. 174 , 

Silage, 41G 

Srt-JaY«lisea*c. 4’'» ^ 

Slatted noort, 57 . 5*53. G«i7 


Slatted roosts, G33 
Slipped tendon, 409 735 
Sbps, 484 

Smoke gcneraiotx, 730 
Soaked gram, 439 
Soda solution. 7G2 
Sodium Huonde, 727, 72 
Soil, type of, 29 
Solanin, 749 
Sorghum, 438 
Sour crop, 740 
Soya-bean meal, 453 
Specialization. 26 
Spectacles. 54. 753 
Spring chicken. 480 
Spurs, removal of, tCl 
Starch equivalent, 400 
Sticky hatches, 243 
Stockholm ttr, 751, 75G 
Slock improvement, 122 
selection for egg production, 130 
Storage, cold, 552 
Straw houses, 565, 624 
Straw yards, $8, 023 
Stretch wrapping. 553 
Stubbing, 523, 527 
Stud mating, 192 
Stunning poultry, 709 
Sudan (3), 14C 
Supr Imt pulp, 443 
Sulphamezaihine, 714 
Sulphaquinosalme, 715 
Sun lialconies for chicu, 278 
growers, 32}, 328 
for layers, Co; 

Sunflower sertl, 43O 
Sunshine (vitamin DK 43 
Surplus enekerels, 49G 
SiiiTcy chickens, 475. 4O0, 500 
Sussex, 78, 400 
Sussex ground oats, 4JI 
'•bwcatiiig " chicks, 283 
Synthetic vitamin A, 412 
nlsoflavin, 4 13 
vitamin Uj, 414, jy8 
Systems of arimna] lighting. 3 18 
of breeding, tC^ 
of poultry keeping, 33 
ofreconlinc, 37G 
of watering. C37 

Isble iioulter, lirretli At, 488, 403 
capofU, 483 

domical caponiring, 483 
(UtviAcaitrm, 480 
ctJi! llorage, 532 
country cluekrru. 4fV» 
eronrs f r, 402 
oit-up trad*". 335 
drawing and tniiui c 5|3 
extensive rraimg. 4'/' 
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Table ponlir) : 

fa<tcn\nR cratw, 500 
fiwer-bum, 55a 
prading. 477, ^Iki 
mtensue rcarint*. 497 
Jn»uh trade, 5^2 
kdlmg. 517 
marketing, 475 
marker irtiuirrmcnt^, 479 
mclbfxJi of froJmg, 499, 51 1 
packing, 53O 
(fltl doiuivu^ 498 
plucking liand, 532 
maeliinc, 524 
\>ax, 53a 
53« , 

prtaet^-ation by aniibiniics. 55| 
production, 475 

allo\%ancc bir la's of "eiRlit, 
M' 

breeds for, 408 
bminess side, 789 
cramming, 500 
crones for, 49a 
rop*"?. 537. , 

surplus eockerel', 490 
Surrey chickeni, 475. 4O0, 500 
i/’stcnu of rearing, 49G 
trough feeding, 500 
lying, shaping and cooling, 533 
"rapping, 532 
Tape "orms, 721 
Tapioca meal, 446 
Telegony, tea 

Tcitipcralurc of brooder, 2O2, 293 
of hen, ai4 

consrol of, in brooding, 357, 266 
in incubation, 324, 338 
reduction of, 393 
'anaiion of, 316 

Temporary marking of chicks, 247 
Terms, poultry, 814 
Thermometers, testing, 226 
Thin-shelled eggs, 374 
Thymol, 733 
Tier brooders, 269 
Timber trade terms, 560 
Tin compounds, worms, 723 
Toe pecking, 751 
punching, 246 

Top-croamg. 175 ’ 

Trap-nesting, commcrical layers, 305 
records, 378 
short periM, 153 
Tremor, epidemic, 708 
Troughs, feeding space, 291 
food, 291, 642 
Trussing. 542 
Tuberculosis, 686 
Tubular feeders, 291, 510 
Typhoid, fowl, 682 


Ultra-' lolet rays, 44 
Umbilical \cssel, 203 
Under-fenling, 332 
Unidennricd ficton, 420 
Up-grading, e/Tcct of, 165 
Utility brcctU, 73 
“ U " saliie, 584. 


Vacansium Ifoul jmxh 693 . 

(fowl typhoid), 683 
Vent, exammuion of, 138 
\'cni gleet. 747 

Wimlaiion, amount required, 213, 


_^574. 578 
•aillcd, 277, ; ■ 


57G 

controlled, 277 
^ of bnxxler, 284 

ormciibaiion room, 220 
m incubation, 213, 242 
ndge caps^ 381 
Vent soring, 119 
Vestibule entrance, 221 
Viability, 162 
of family, 171 

Vibration in incubation, 243 
Vico, 75« 

Vigour, selection for, 124 
Villi,305 

Vitamin A, 159, 411, 437, 434, 450 

A, quality of grass, 33a, 434 

B, complex, 412 

D3. ,5. 150. 337. 477. 434. 435 

synthetic, 458 
h, 415 

C, sec riboflavin 

K, 415 

Vitamins, 411 
Vitelline membrane, 198 


Warm floor brooder, 272 
Washing soda, 716, 762 
Water, drinking, 329. 345, 399 
consumption of, 292, 345 
supply, 39 
trough, space, 345 
Watering devices, 595 637 
systems, B49 
Weamng chicks, 298 
Weather-boarding, 51C 
Weatings, 441 
Welsummer, 85 
Wet bulb thermometer, 216 
Wet-nsash feeding, 288, 331, 340, 368, 
473. 499 
Whale meal, 452 
Wheat, bran, 440 
gram, 436 
meal, 452 
middlings, 440 
AVhey, 447 '■ ^ 



Index 


83 ^ 

Wiitc comb, 7J0 
Legliom, 8G 
Oipmgton, 83 
Sussex, 70 
Usandotte, 77, 490 
\Sinu pufEs, 481 
^\ mg-hands, labs, 246 
\\ inter pause, 141 
^\ ire floors, 57, 326, 607, 633 
Wood uool blocks, 5G4 
W orm infestation, s)*mptoms, 722 
Worms, gape, 719 
round, 720 
tape, 72 1 

Wrapping, table poultry, 552 
W i^Tieck, 744 


Xanthopbyll, 146, 443 


Yards, straw, 38 
grate!. 4® 

Yeast, dried, 452 
Yolk, 197 

absorption b> cluck, joj, 2O7 
lm>kcn, 218, 243 
colour. 146, 392 
greeri, 392 
Yotklcss eggs, 392 
\olks in abtlomcn, 389 


7 inc phosphide, 747 
7 \gole, 9J 



